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INTRODUCTION.,

'The - Vocational- Technical Educaticri Consortium of States (V-TECS)

is a cooperative venture of twelVe states and four technical training 7

departments of the armed forces for the purpose of developing catalogs

of performance objectives and perfOrmance gUides in occupational

education through the "sharing of resources and technology. The V-TECS

member states are Alabama, Florida, Georgia, Illinois, Kentucky,

Maryland, Missouri, Pennsylvania South Carolina, Tennessee, Virginia,

and West Virginia. .The Air Training Command of the U.S. Air Force, 1

the Naval Education and Training Command of the U.S. Navy, the U.S.

Marine Corps, and the U.S. Army hold associate membership in the

consortium..

All products are developed within the member states using a uniform

procedure and .format in order. to ensure confidepce2in.the products and

promote transportability between states. The major components of the

procedure are (1) review of relevant literature, (2) development of

task listings by a domain of job titles, (3) comprehensive interviewing

of job incumbeutS for the purpose cif further development, refinement, and

validation of the task listing, (4) selection of a repreSentative- random

sampling of incumbent workers from the population of workers within the

state which is developing the catalog, -(-5) administration of the occu-

pational inventory to the sample of incumbent workers, (6) computer

analysis of data collected from the.sample of workers, (7) conversion

of-job-relevant task statements into performance objectives, listing

tools and equipMent, and writing performance guideS, (8) comprehensive



field review of the catalog, (9) analysis. of data from the fteld review',

(10) revision of items in th.;.. catalog identified during the field review

as being faulty, and ($1) preparation of the final catalog.

DEFINITION OF TERMS. .

.
The following terms have been defined as follows and are used

consistently for the V-TECS project:

Blueprint. A scaled drawing of a part to be machined,, including

specifications containing, material. to be used, part(s) dimensions,

shape, and information to determine the configuration of the finished

part.

Catalog. A comprehensive collection of performance objectives, per-

formance.conditions (tools and equipment), performance guides and

related data, organized by a job.structure or career ladder within a

domain of jnterest.

Domain. A cluster of related jobs.

D.O.T. Code. A nine digit number used-to identify a specific job

within a given domain.

Duty. One of the distinct major activities involved in the work per-

formed, comprising related tasks.

Education Consortium. A group of state agencies, institutions, or other

'entities whiCh have been legally constituted through letters of commit-
.

ment, agreements, or by assignments of higher authorities to work

together toward the solution of-problems in education. A membership 4

from autonomous agencies and institutions which cut across 'state

boundaries as-they attempt. to solve problems or meet-goals.



Job. The duties and tasks actually performed by a specific individual.

Job Specifications. Special requirements for a sPecified job or workpiece.

Manufacturer's Specifications/Standards. Requirements of manufacturers

for care, adjustment or maintenance of a particular tool or machine.

.Occupational Education. An organized sequence of learning experiences

consisting of vocational theory, .practice, and skill for students

on a regular or systematic basis.

Occupational Inventory. A listing of tasks to be perforMed in a particular

occupational area, grouped under duty classificatilons. Also called

"task list":

Operator's Manual. Reference material furnished by manufacturers for

operation of a particular machine.

Performance Guide. A series of steps, arranged in-a sequence ordinarily

ollowed, which when completed may result in the performance of a

task. ....Also.called 'teaching steps".

U

9 4 .

Performance Objectives. A statement in precise, measurable terns of a

particular behavior to be-exhibited by a learner under specified

conditions'.

Task. A unit of work activity or operation that constitutes a logital

and necessary.ite6 in the performance.of a duty.

Task Analysis. A process of reviewing actual job content-and context in

business and industry for application to the development of performance

objectives-, and qt 1 ity control within a program of vocational-technical

education.

Workpiece.. Material(s) supplied to machinists, to be worked to blueprint
.

_specifications and /or job specifications.



PURPOSE OF THCCATALOG

%di

This catalog was designed to provide performance objectives, tasks,

standards, and pecormance guides associated with current occupational

4

information relating to the job content of machinists, specifically

Tool Gnbder Operators, Production Lathe Operators, and Production

Screw Machine Operators. Listed below are several: of the intended

uses of the catalOg:

1. Objectives may be compared to existing programs for possible

inclusion.

2. Measures may be used to determine entering student competencies,

thus allowing for advanced placement, individualization of

instruction, etc.

3. Measurement outcomes may be used to accept, improve, or reject

an instructional procedure or system.

Performance guides may be used as a blueprint for designing

curriculum which will suppOrt selected performansce objectives.

Performance guides may be used as teaching points for the

instructor, who may chobse to develop supporting instructional

objectives which are interim rather than terminal in nature.

-DEVELOPMENT OF TH&CATALOG.

The methodology for the-condusot of the projecf to deVelopjperformance

objectives and perfOrmance.guidesfor the job content of machine tpatte

occupations is described in the following paragraphs.
,



Preliminary Research

A study 'TS determine the state-of-the-art of instractional materials

-
for machine shbp was conducted early in the project. As many relatqd

materials as possible were identified and reviewed.':During the course

of the literature review, a preliminary task listing and tool and-equip-
.

ment listing were-developed. In order to further develop and refine

these listings, machinists were interviewed in regard to their job content.

Interviewing was continueduntil the respective listings were fully

developed. At this point, it was possible to produce an occupational

inventory instruit with confidence that it was coMprehensive.

Description of the Sample

The occupational inventory instrument whi6h included-sect4ons to

collect background information; information on tools and equipment used,

and information on tasks performed was administered by mail and by

telephone interview to approximately 120 machine tool'operators, They

represented a sample which was randomly selected from the population of

machinists in the State of Illinois. The rate of response was.42 percent.

Analysis of Data,

Computer analysis of the data which resulted from the survey was

performed by V-TECS and the printouts were provided to the state project

coordinator for interpretation and use in planning the catalog. Basic

reports were provided and were useful in preparing the catalog items.

Data relating to percentages of workers performing each task was used

as a basis-for seledting those tasks for which objectives were written.



The Writing Team

A team of specialists was used to review-and refine the iobrelated

tasks identified by the occupational survey for machine trade occupations.
_-1

Performance objectives,'tools, equipment, and performance guides were
.

developed for th identified job-related tasks, The seki member team

Was-selected on the basis of local and state recommendations, a demon

strated competency in machine shop work, and a willingness to serve. The

team was composed of three job incumbents,:one area.vocational center

machine shop instructor, one high school machine shop instructor, two

apprenticeshipinstructors for machinists and two people experjenced

in curriculum development and testing.

The Field Rev'
O

A field review copy of the Machine Tool Operations Catalog was

produced and reviewed by four individuals. The, purpose of this field

review was to provide further validation of the 6atalog as follows:

1. To provide'careful review of all sections of the catalog.

2. To provide for editing as well as suggestions for rewor'ding,

etc.
.

3. TO provide an.6aluation of each performante.objective and,
I

when °included, performande guides for each 'job- related task

(this was performed in terms of stated criteria with a response.

/

of either YES or NO as to whether or not criteria were metl.

4. To provide an opportunity for further information input espec-

to any NO responses.

A representatiNTe of V-TECS developed a description. of a sample Of

participants. to serve on the field review team (three incumbents, one



vocational instuctor, two curriculum specialists) for a.total of si

representfng as many as,,posSible-of the geographic areas of Illinois.

The field review team was selected based on the criteria above as well

as local and state recommendations, demonstrated technical competencies,

and-a willingness to serve. One hundred percent participation based

on selection criteria was achieved..

.

ELEMENTS OF THE CAT

This.catalog is comprised of performance objectives, tool and

equipment listg, and performanCe guides Which were prepared from

'job-related task statements'from the occupational inventory.

Each performance objective contains the following elements: (1),

the condition under which the student will perform the objective, (2).

the performance required of the worker in the job environment,

and (3) a job-relevant standard formeasuring successful performance-of

the objective. The source of the standard for each objective is Ao6u-

mented from one of the three sources outlined below:

1. The primary source of performance standards is job-based-

information provided in technical manuals, certification

requirements, or other germane literature.

The secondary source of performance standards is the level

of performance agreed upon by incumbent machinists and super-

visors-who served on the writing team or as consultcnts to thei

team.

The third source 'of performance .standards it:the'SubjeCt:matter

specialists on'the writing teaM...NoweVer,.sPecialiSts, are used

only as resource when the first two- sources are unavailable.



The source of the standard is identified after each performance

objective. Listing of a reference in no way implies that this is the

only source of an appropriate standard and certainly should not be

. I )

construed as blanket endorsement of the organization or"publication

from which the standard was secured. There may be other valid sources

in addition to those cited.

The tool and equipment list includes the required tools and equip-

ment for completing the performance guides. Accessories included are

the necessary tools and machine parts used with a basic machine.

The performance Ouides which accompany the tasks are procedural

steps identified as,subordinate to task performance. They may require

slight modificationsztecause of equipment differences, availability of

tools, local practice etc., and are suggested items.



PERFORMANCE OBJECTIVES, PERFORMANCE CONDITIONS,
AND PERFORMANCE GUIDES



DUTY: PERFORMING SUPERVISORY FUNCTIONS

PERFORMANCE OBJECTIVE NO. 1

""" TASK: Determine availability of supplies and materials

STANDARD: Mater'ials and supplies must be ordered as'needed, and the_
inventory records must be updated.

SOURCE FOR-STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Inventory list
Information-onreorderpoints
Inventory record
Requisition

PERFORMANCE GUIDE:

1. Determine supplies and materials needed for job.
2. Identify supplies-and materials in stock.
3. Obtain, needed supplies and materials.

a. order' stock with requisition

b. record stock received
c. store stock --

Maintain record of requisition.
Maintain work order files.



DUTY: PERFORMING SUPERVISORY FUNCTIONS

PERFORMANCE OBJECTIVE NO. 2

TASK: Check end product quality control standards

STANDARD': Inspect, each unit on one-of-a-kind product, and a sample
of units on mass- produced.

SOURCE FOR STANDARD: Writing team of incumbent workers

...__

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint specifications
Finished product (mass.:produced and one-of-a-kind)
Precision measurement instruments

PERFORMANCE GUIDE:

1. Determine product standards fromengineering or manufacturing

specifications.
2. Determine which measuring instruments to use

3. Inspect and measure each one-of-a-kind product.
4. Inspect and measure samples,of mass-produced products based on

quality control standards.
5:_ Reject or pass units according to ol standards.
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DUTY: PERFORMING SUPERVISORY FUNCTIONS

PERFORMANCE OBJECTIVE NO. 3

TASK: Supervise machine use and operation

STANDARD: During an eight hour mirk-period optimum use of machinery
must be maintained.

-SOURCE FOR STANDARD: Writing team of incumbent warkeri

CONDITIONS FOR PERFORMANCE OF TASK:

Machine shop

PERFORMANCE GUIDE:

'1. Inspect work area conditions.
*2. Prescribe machine maintenance.

a: determine cause of down time

b, initiate repairs .-

3. Insure proper machine operations with regard to safety and in
accordance with manufacturer's' specifications.'
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DUTY: PERFORMING SUPERVISORY FUNCTIONS

PERFORMANCE OBJECTIVE NO.

I .

TASK: Supervise maintenance .of shop safety equipment

STANDARD: Supervision of machinery setup, safe operations, and safety

equipment, maintenance must be in accord6nce with Occupa-

tional Safety and Health Act of 1970 standards.

SOURCE FOR STANDARD: Writing team of incumbent workers
-4%

CONDITIONS FOR PERFORMANCE. OF TASK:

-Occupational Safety and Health Act (OSHA) standards

Safety equipment maintenance manuals

PERFORMANCE GUJDE:

1. OSHA standards for shop. safety.

2. Observe'equipment operations with respect to OSHA guidelines.

3. Observe, equipment set up with respect to OSHA guidelines.

4. Mai'.tain safety checks and maintenance schedule for sho0

safety-equipment.
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DUTY-: PERFORMING SUPERVISORY FUNCTIONS

PERFORMANCE OBJECTIVE NO. 5

TASK: Inventory supplies and materials

STANDARD:. Determine exact quantity of supplies and materials avail-
able and what is needed. All items. must be counted ind
recorded on stock sheet.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Stock inventory list
Stock required list

PERFORMANCE GUIDE:

1. Obtain inventory 'records.
2. Count item-.in 'stock.

3. Record description and stock nupber of items.
4. Refer to reorder points to determine replacement needs.
5. Record maximum and minimum quantity and quantity to be ordered.
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s.

DUTY: PERFORMING MATHEMATICAL CALCULATIONS

PERFORMANCE OBJECTIVE NO.-6

TASK: Measure workpiece. using inside caliper

STANDARD: Workpiece must be measured to an eccuracy of plus
or minus 1/64" of blueprint specifications.

SOURCE FOR STANDARD: 'Writing team of incumbent workers
o

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Inside caliper
Steel rule
Workpiece

PERFORMANCE GUIDE:

1._ Determine measurement specifications from blueprint.,

2. Measure workpiece with steel rule and inside caliper.
a. apply: one caliper leg to the very end of.rule and measure

with bther. leg-
b. .check for squareness of caliper against.rule
Record measurement.



DUTY: PERFORMING MATHEMATICAL CALCULATIONS

PERFORMANCE OBJECTIVE NO. 7

TASK: Calculate amount of material to
limits for rework. .

removed.6 obtain correct

STANDARD: Must bewithin plus --or minus .001 of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

(

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Calculator

PERFORMANCE GUIDE:

1. .Determine dimensions of workpiece.

2. Record amount of material to be removed.



DUTY: PERFORMING MATHEMATICAL CALCULATIONS

PERFORMANCE OBJECTIVE NO. 8

TASK: Calculate conversion of revolutions per minute (RPM) to
surface feet per minute (SFPM)

STANDARD: Answer must be rounded off to surface feet per
minute-'(SFPM).

SOURCE FOR STANDARD: Writing team of incumbent workerS

CONDITIONS FOR PERFORMANCE OF TASK:

Formula
Grinding wheel specifications
Machine operating RPM

PERFORMANCE GUIDE: ,

1. Calculate surface feet per minute (SFPM) using a reference
formula, grinding wheel specifications, and machine _

specifications. NOTE: SFPM = RPM x circumference of wheel

in feet.
Round off answer to SF/M.



DUTY: PERFORMING MATHEMATICAL CALCULATIONS

PERFORMANCE OBJECTIVE NO.. 9.;

TASK: Calculate dimensions of keyseats

r-,

STANDARD: A iolerance of .003 must be obtained in_calculations
for correct fit7

7--
SOURCE FOR STANDARD: Writing team of inCembentworkers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Calculator
Key (woodruff)
Machinist's handbook

PERFORMANCE GUIDE:

1. Determine type of key stock.

a.. flat

b. woodruff
2. Determine the depth of cut from engineer's handbook.

Formula for determining Assembled key and shaft measurement of top

of key to-bottom of shaft:

J = S - (M +..D) C;

where:
J = measurement over key and shaft
S = diameter of. shaft
M = height of key above shaft
D = depth of cut
C = depth of key'

Formula for milling .keySeat:

= 1/2 (S .. 077)
where:.:
M = measurement
S-= diameter of shaft
E = width of keyseat-
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DUTY:TERFORMING MATHEMATICAL CALCULATIONS.

PERFORMANCE OBJECTIVE N.:10

TASK: Calculate gear blank specifications for indexing

. STANDARD: Gear .blank specifications for. indexing must be within

± .001.

SOURCE FOR STANDARD: 14riting team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Calculator
Gear blank
Job specifications
Machinist's handbook

PERFORMANCE: GUIDE:

1.- Determine diametrical pitch, number of teeth, blank outside
diameter, and whole depth of tooth.

. Calculate indexing., -s
a. for plain indexing head, or,
b. for direct indexing

Pldin-indexin

Formula:' 40
N

where:
40 F constant
N = number of turns

using 40:1 ratio:



DUTY: PERFORMING MATHEMATICAL CALCULATIONS

'PERFORMANCE OBJECTIVE NO: 11

TASK: Calculate machine RPM for a given material size

STANDARD: RPM must be rounded off to the nearest whole nUmber.

SOURCE FOR° STANDARD: Writing team of_ incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Calculator
Cutter specifications H.S.S.
Material removal'rate - cubic inch
Machinist's handbook reference
Workpiece cutting speed.(SFPM)

4

PERFORMANCE GUIDE:

1. Calculate RPM using formula.
2. Determine feed by machinability rating.
3. Use machinery handbook.

machinability
e9

.3 1

Calculate RPM (speed) for mild steel using formUTa'

RPM. = CS x 12
3.14 x D

where:
,CS = cutting speed ffrom machinery handbook)
12 .constant
3.14 = constant
D =,diameter of stock or cutter



DUTY: PERFORMING MATHEMATICAL CALCULATIONS

PERFORMANCE OBJECTIVE NO. 12
pj

TASK: Calculate stock, utilization

STANDARD: Stock must meet blueprint matorial,specifications.

SOURCE FOR STfiNDARU: Writing team of inaimbent workers

1

CONDITIONS FOR PERFORMANCE OF TASK:
_

BlOeprint
Calculator
Stock ,inVentory.

PERFORMANCE GUIDE:

Study blueprint.'
a. check finished stock size
b. check material,srequired
Cheek scrap.stock,,
a. 'elea'and measure aveilable stock
b JeterMipe wor_k_holding device
c. 'determine' machining operation

3. ComOlete.list of.materials.



PERFORMING MATHEMATICAL' CALCULATIONS '

PERFORMANCE OBJECTIVE.NO. 13

3ASK: Calculate tolerances

STANDARD:
. .

Calculate tolerance add/or allowance for specific job to
a bilateral.tolerance of ±.001".

SOURCE FOR STANDARD: Wri g team of incumbent workers

CONDITIONS FbR PERFORMANCE OF TASK:

CalCulatOr
Job specifications
Machinery handbobk.

PERFORMANCE GUIDE:
:7

1. Determine nominal basic size.

2. Apply-bilateral dimensiOns to basic size.

3. Check maximum and minimum - size -of allowance between parts.
4._ Calculate different types of fit.

a. transition
b. presslinterference)
c. shrink
d. running

1. ,class x, y, z
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11TY: PERFORMING MATHEMATICAL CALCULATIONS

PERFORMANCE OBJECTIVE NO, 14

TASK: Convert to metric measurement

STANDARD: Nominal sizemeasuremeht must match,-the conversicn

:chart.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

,English linear measurement .'
Job specifications:, -

Metric tablesand/or charts

PERFORMANCE GUIDE:

1: Determine nominal size of measurement.
2. Check size of measurement to metric measurement.
3. Record results.
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DUTY: PERF R ING MATHEMATICAL CALCULATIONS

PERFORMANCE OBJECTIVE NO. 15::

TASK: Determine.clearance,. relief, and rake of cuttinOoolS:

STANDARD: An9ular,dimensions must beiflus or minus 1/2 degree'
of print specifications

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Pre-ground cutting tool H.S.S.
Sixinch protractor with mile.
Type_of_material_to'be_machined
Tool gage

PERFORMANCE GUIDE:

1. Determine material to

a. Ferrous material

1. cast iron
2. mild steel
3. .tocl

b. Win-ferrous material

1'. brass
2. aluminum
3. bronze- "-

2. Select tool blank

High speed sieei

tarbides



25

DUTY: PERFORMING MATHEMATICAL CALCULATIONS

PERFORMANCE.OBJECTIVE NO. 16:

TASK: Determine material tensile strength

STANDARD: Tensile strength of materiO.must meet-sgecifiCations in

machtmery7handboo .

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Material of standard raw stock size
Table of,,strength data
Tensile testing machine

PERFORMANCE GUIDE:

I. Determine type of material.
2. ,Prepare test specimen.
3. Position material on tensile tester.

4. Record gage reading.
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DUTY: PERFORMING MATHEMATICAL CALCULATIONS

PERFORMANCE OBJECTIVE NO.. :17

TASK: Take micrometer readings to determine shaft diameter

STANDARD: Accuracy required for micrometer calipers is plus or minus
.001". Accuracy required for vernier micrometer calipers
is plus or minus .0001".

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Flat stock
Micrometer calipers
Round stock
Vernier micrometer calipers

PERFORMANCE GUIDE:

1. Clean stock.
2. "Zero in" micrometer.
3: Test piece parf.
4. Record results.
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DUTY: DESIGNING AND PLANNING MACHINE WORK

PERFORMANCE OBJECTIVE NO.. 18

TASK: Sketch parts

STANDARD: All dimensions and views of sketching must be to job.
specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Paper
Pencil
Specifications for, part

PERFORMANCE GUIDE:

1. Sketch orthographic views.
2. Dimension-views.
3. Record bill of materials.

a. number of pieces
b. type of material
c. type of machine operations
d. finishoperations



28

DUTY: DESIGNING' AND P_ANNING.MACHINE WORK

PERFORMANCE OBJECTIVE NO.19

TASK: Perforillayout for precision machine work using layout
instruments

STANDARD: Lay out a workpiece according to blueprint specifications
with location of positions within .001" and angles to an

accuracy of 5 minutes.
SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

BlUeOrint
Cleaner
Layout' fluid
Layout toolS
Trecision.measurement instruments
Workpiece .

PERFORMANCE GUIDE:

1. Review blueprint.
2. Clean workpiece.
3. Coat workpiece with layout fluid.
4. Scribe reference line.
5. Scribe lines.

6. Check blueprint for accuracy.
7. Indicate required machining operations on job specifications.
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DUTY: DESIGNING AND PLANNING MACHINE WORK

PERFORMANCE OBJECTIVE NO. 20

TASK: Locate holes from edge of workpjece using milling machine

STANDARD: Perform layout to within plus or minus .001 of blueprint
* specifications.

SOURCE FOR STANDARD: W ting team of incumbent workers

CONDITIONS FOR PERFORMANCE SK:

Blueprint
Collet or. chuck
_Combination-drill
Edge finder
Milling machine
Workpiece
Vise

PERFORMANCE GUIDE:

1. Review blueprint.
2. Mount edge finder:
3. Mount workpiece.
4. Locate edgewith edge
5. Calculate dimensions.
6. Remove edge finder.
7. Insert combination drill
8. Center drill hole.
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DUTY:, DESIGNING AND PLANNINA MACHINE WORK

PERFORMANCE OBJECTIVE NO 21

TASK: IntpeCt, remove and replace part(s) for repair or.machine

' work--

STANDARD:'Worn part must be.removed and_replaced_to.machine Speciflr.-
cations.-

SOURCE FOR STANDARD: Writing team of incumbent workers

s CONDITIONS FOR PERFORMANCE OF TASK:

Appropriate tools.
Job specifications
Maintenance manual
Machine parts
PfkA-§1-dil measurement-instruments

PERFORMANCE GUIDE:

1. Inspect each machine part to determine if it needs repair,
replacement, or machine work.

2. Rsillove parts which are in need of repair, replacement, or work.
Route parts removed to the appropriate work station for work

i:6!eded. .

4. Inspect all returned parts.
5. Install parts on machine.
6, Align and adjust assembled unit.
7, .

Run machine with power off (prevent damage

8. Run machine with power on. --
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DUTY: DESIGNING AND PLANNING MACHINE WORK.

PERFORMANCE OBJECTIVE.N0-22-

TASK: Test for hardness

STANDARD: Test must meet blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cast iron sample
Steel sample'(soft-tempered, unhardened)
Tett blocks
Cbmparative Hardness Scales
Rockwell.Hardness Tester

,
Brinell Ha6Jness Tester
Emery paper

PERFORMANCE GUIDE:

1. Remove all-rscale, rust, dirt, etc. from sample.

2. Place specimen on anvil.

3. -Adjust hardifess tester..
4.' Apply minor load of 10 kg.
5. Set dial to zero on black figure

6. Apply major load.
7. Remove major load.

8. Take reading while minor load is applied.

9. Derive hardness number from scale based on reading.
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DUTY:- PERFORMING METALWORK OPERATIONS

PERFORMANCE OBJECTIVE NO. 23.

TASK: Clamp workpiece

ff

STANDARD: Workpiece must be secured in holding device.

SOURCE FOR STANDARD:: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Machine accessories
Tools
Work holding device
Workpiece

PERFORMANCE GUIDE:

1. Identify types and sizes of holding devices.

2. Identify accessories for holding device.
3:--Select proper work holding device and-attachments-for

workpiece.
4. Secure-work holding device to table.
5. Secure workpiece in-holding device.
6. Check for level, squareness, or angle.
7. Inspect for safety of holding device.
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DUTY: PERFORMING METALWORK OPERATIONS

PERFORMANCE OBJECTIVE NO. 24

TASK: Cut metal stock

STANDARD: Metal stock must be cut to within 1/64 of blueprint
specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Cutting tools
Measuring instruments
Metal stock
Work holding device

PERFORMANCE GUIDE:

1. Measure workpiece to de ermine sizeand amount to be cut.
2. Install metal in w. k holding device.

Select cutting tools.
4. Cut metal stock toblueprint ecifications.
5. Check'cut workpiece.
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DUTY: PERFORMING METALWORK OPERATIONS

PERFORMANCE OBJECTIVE NO. 25

TASK: Fabricate special cutting tools

A

STANDARD: Fabricate cutting tool to within plus or.minus .001

blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

`CONDITIONS ,FOR PERFORMANCE OF TASK:

Blueprint
Grinder

1 Precision measurement instruments
Tool steel

PERFORMANCE GUIDE:

1. Identify workpiece material.
2. Select tool steel.
3. Select cutter to perform machining operation.
4. 'Select grinder accessories.

5. Set up grinder.
6. Shape cutter to perform job specifications.
7. .Measure cutter for accuracy.
8. Inspect cutter for sharpness.
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DUTY: PERFORMING METALWORK OPERATIONS.

PERFORMANCE OBJECTIVE NO 26

TASK: Heat trea.t metal

STANDARD: Heat treatiliaterial must meet or exceed job specifications
using procedures from the Machinist! handbook,

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS. FOR PERFORMANCE OF TASK:

Heat .treating equipment

*Job specifications
Machinist's handbook
Tool steel

PERFORMANCE GUIDE:

1.. Determine heat treatment procedures fbr workpiece.
2. Determine temperature requirements from appropriate table.

3. Select treating sequence from tool engineer's handbook..
4. Select and set up heat treating equipment and accessories.
5. Observe all safety rules for heat treating process.
6. Heat treat workpiece.
7. Test workpiece. ,r
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DUTY.: PERFORM*METALWORK OPERATIONS

PERFORMANCE OBJECTIVE NO 27°

TASK: Operate cylindrical : grinder

° STANDARD Grind workpiece to within plus 'or minus .1001 Total Indicator
% Reading (TIR) of blueprint specifications using machinist's

handbook.. /,

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Alloy. steel (anrlealed)
.

workpiece
Carbon steel (hardened) workpietce
Blueprints for each workpiece
Cylindrical grinder
Mach Ai st s handbook
Precision measurement devices
Work holding devices
Dial indicator

PERFORMANCE GUIDE:

1: Mount workpiece.
2. Deterinine workpiece' finish.

3. Refer to machinist's handbook for basic process data

4. Set grinder's _traverse feed 'and workpiece RPM.

5. Adjust workpiece to grinding wheel.
6. Grind workpiece.
7. Measure workpiece for accuracy:
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DUTY: PERFORMING METALWORK OPERATIONS

PERFORMANCE OBJECTIVE NO. 28

TASK: Operate hone to apply proper surface ina cylinder

STANDARD: Tolerance of the honed surface in cylinder must be
between .0003" and .0005".

sguRdF FOR STANDARD: Writing team of incumbent workers

CONDITIONSJORJEREORMANCLOEATASL

Blueprint
Honing machine
Hones
Precision measurement instruments
Work holding devices
Workpiee with a bore diameter of 2 inches

7

PERFORMANCE GUIDE:

1. Attach and secure workpiece to work holding device.
2. Select hones.
3. Adjust hones to workpiece.
4. Flood hone and workpiece with coolant.
5. Hone workpiece to remove stock from bore diameter.
6. Measure workpiece and hone to size given in job specifications.
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DUTY: PERFORMING METALWORK OPERATIONS

PERFORMANCE OBJECTIVE NO. 29

TASK: Perform bench- dross filing

STANDARD! Workpiece must be filed to within .061 of blueprint

specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR pERFORMANCE.OF-TASK:

Bevel protractor
Blueprint
Files
File chart
File handles
File card
Measuring. instruments
Steel square
Vise and false jaws
-Workpiece.

PERFORMANCE GUIDE:

1. Select.appropriate file
2. .Check file handle
3. Clean file.
4. Mount workpiece.
5. Test flatness and/or angle of. wor
6-.---Checkforpinn4ng.
7. File to final tolerance.
8. Check specifications.
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DUTY: PERFORMING METALWORK OPERATIONS'

PERFORMANCE OBJECTIVE NO. 30

TASK: Polish metal

STANDARD: Smooth finish surface must be polished within A.

microfinish.

SAIRUJOR STANDARD: Writing tem_of incumbent workets

-CONDITIONS FOR PERFORMANCE OF.TASK:-

Abrasive,
Blueprint
Finish scale
Grinder (buffing wheel)
Tripoli or rougd
Workpiece

PERFORMANCE GUIDE:

I. Determine method of polishing

2. Select abrasive.

3: Ekamine surfacdot-workpiece.,
'4. Smooth metal surface.
.5. Clean off abrasive.'

machine and/or hand
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DUTY*. PERFORMING METALWORK OPERATIONS

PERFORMANCE OBJECTIVE NO. 31

TASK: Measure depth of a blind hole

STANDARD: Counterbore must be to a tolerance of plus or minus 1/64"
using rule depth, gage and plus or.minus .015" using the
micrometer depth gage or Ito specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FORPERFORMANCEOFTASK.

Micrometer depth gage
Rule depth gage
Wqrkpiece, drilled and counterbored

PERFORMANCE GUIDE:

Rule Depth Gage
1. Clean reference surface.
2. Slide rule as far as it will go into the hole without disturbini

contact of gage head and work.
3. Tighten clamp nut.
4., Remove from hole .and read depth dimension on _rule_ at junction

with gage head.
Micrometer Depth Gage

1. Insert appropriate measuring rod.
2. Projedt the measuring 'rod through finish base for a,reference

--surface at right angles to the hole.
3. Turn the thimble on the sleeve for accurate measurement.
4. Read depth dimension on micrometer sleeve.
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DUTY: PERFORMING METALWORK OPERATIONS

PERFORMANCE OBJECTIVE NO. 32

TASK: Measure concentricity with dial test indicator

STANDARD: Dial indicator must be.accurate to within plus or minus .0001"

of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent Workers

CONDITIONS POR-PERFORMANGOFTASKT--

Dial test indicator
Work holding device
Workpiece

PERFORMANCE GUIDE:

1. Mount dial indicator to tool holding device.
2. Align workpiece with dial indicator.

3. Adjust workpiete until desired tolerance is7reached.

4
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DUTY: PERFORMING METALWORK OPERATIONS

PERFORMANCE OBJECTIVE NO. 33

TASK: Measure with height gages using gage blocks.

STANDARD: Layout measurements must be within a
. tolerance of.plus or minus .001" or to blueprint
specifications.

SOURGEFOR--STANDARD:--Writingteam-ofincumbent-"Workers------

CONDITIONS FOR PERFORMANCE OF. TASK:,

Bluepriht
Cleaner

*Gage blocks
Height gage
Precision measurement instruments
Scribe points
Workpiece _

Surface plAte

PERFORMANCE GUIDE:

1. Clean surface plate.
2. Place workpiece and height gage on surface plate.
3. Select attachments for height gage.
4. Wring gage blocks together to specified dimension.
5. Set height gage to gage blocks,.
6. Transfer measurement to workpiece.
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-:DUTY: PERFORMING METALWORK OPERATIONS --.

PERFORMANCE. OBJECTIVE NO. 34,

TASK: Measure with sine bar

STANDARD: Workpiece measurement must bewithin...plUs or minus::

5 minutes or tOtslUePrint spedifications.

SOURCE FOR'STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Gage blocks
Job specifications
Machinist's_ handbook
Sine bar (5 inch)
Surface.plate
Precision measurement istruments
Workpiece
Height gage
Dial indicator

PERFORMANCE GUIDE:

1. Clean surface plate,.gage blocks and sine bar,

2.. Determine angle requirement.
3. Select gage blocks and wring together.

4. - Place sine bar on surface plate with gage blocks under sine-

if required.

bar roll.
5. Place workpiece on sine bar and adjust setup to' determine

worimiece angle.
6. Check angle with dial indicator by moving both indicator and

height gage on .entire surface of workpiece.
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DUTY: PERFORMING BENCH WORK

PERFORMANCE OBJECTIVE NO. 35

TASK: Cut materials with hand hacksaws

STANDARD: Sawed workpiece must be within 1/64" of job speOfications.

SOURCE FOR STANDARD:--Wr-ftingteamofincumbentworkers

CONDITIONS FOR PERFORMANCE OF TASK:

Aluminum pipe
Hacksaw frame
Hacksaw blades
Job specifications
Soft jaws
Work holding device (vise)

PERFORMANCE GUIDE:

1. Select the correct blade.,
2. Mount blade.
3. Secure workpiece.
4. Saw workpiece.

-a. .saw backwards .slowly and with light pressure to make

saw kerf.

b. apply forward strokes lightly pntil saw blade has seated
in kerf:

c, work approximately 70 strokes per minute until material is
cut.
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DUTY: PERFORMING BENCH WORK

PERFORMANCE OBJECTIVE NO. 36

TASK: Cut threads with dies

STANDARD: Cut threads must meet a class 2A fit.

SOURCE FOR STANDARD: Writing team of ;incumbent workers

GOND T ONSFOR'''PERFO RMANC EOFTA SIC.

Blueprint
Cutting oils
Dies
Diestock
File
Rule
Vise
Workpjece

PERFORMANCE GUIDE:

1. Select die,

2. Secure workpiece, in vise.

3. Mount die in diestock.
.4. Bevel the end of the workpiece.,
5. Square diestock to workpiece.
6. Cut threads and lubricate during threading operation.
7. Check threaded workpiece to specifications.
8. Fin:sh bevel workpiece.
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DUTY: PERFORMING BENCH WORK

C.,

PERFORMANCE OBJECTIVE NO 37

TASK: Hand sharpen cutting tools withabrasive _:manes

r

STANDARD: Ed :jes must be honed with all :purrs

SOURCE FOR STANDARD: Writing team of incumbent workers.

CONDITIONS-FOR-PERFORMANCE-OF-TASK:

Cdtting:tools:
Job specifications
Lubricant
Oil stones (hones).
Slip stones-

PERFORMANCE GUIDE:

1. Select cutter sharpener (stone)
2. Sharpen to specifications (lubricate during sharpening).
3. Inspect cutter.
4. Clean- sharpener.



DUTY: PERFORMING BENCH WORK

PERFORMANCE OBJECTIVE NO. 38

TASK: Ream holes with hand reamers

STANDARD: Hole must be reamed to a tolerance of .0001" to
.0005" of 'specifications.

7 SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Drill press
Spring loaded center
Lubricant
Tap wrench
Work holding device
Workpiece

PERFORMANCE GUIDE:

Hand Reaming - Bench Work
1. Secure workpiece to work holding device
2. Select reamer.
3. Mount reamer in tap wrench.
4. Lubricate and ream to specifications.

Hand Reaming with Drill Press
1. Complete steps 1-3 above.
2. Mount spring loaded-center in drill 'Ass
3. Align center to tap wrench.
4. Lubricate and hand ream to specifications.
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DUTY: PERFORMING BENCH WORK

PERFORMANCE OBJECTIVE NO. 39

TASK: Remove and replace helical coil wire screw thread` insert (STI

STANDARD: Helical coil must be firmly secured in the hole.

SOURCE FOR-STANDARD: Writing team of incumbent workers

;

--CONDI-T-IONS--FORPERFORMANCEOFTASK:

Cleaner
Helical coils
Pliers

Tables of taps for (STI)
Taps
Tap wrench
Work holding device
Workpiece

PERFORMANCE GUIDE:

I. Secure workpiece in work holding device.
2. Remove worn or damaged helical coil (STI).
3. Select proper tap.
4. Clean or retap, threads.
5. Select proper helical coil (STi).
6. Insert helical coil (STI) and check to specifications.



PERFORMING BENCH WORK

PERFORMANCE OBJECTIVE NO.

TASK: Remove damaged screws and other non-hardened threaded hardware.

.STANDARD: Part must be removed withoUt.damagihg threads
in hole.

. SOURCE FOR STANDARD: Writing team of:incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Center. punch

Chuck key
Drill motor
Screw extractor
Taps
Tap wrench
Work holding device
Workpiece
Drills

PERFORMANCE GUIDE:

1. Secure workpiece in work holding device.-

2. Select drill, center punch, ,and drill hole _in damaged par

3. Place screw extractor in hole.
4. Remove damaged part.



DUTY:

.

PERFORMING BENCH WORK
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PERFORMANCE OBJECTIVE NO. 41
.41

TASK:. Shape metal

STANDARD.: Workpiece must be to a tolerance-of plus or minus .020, flat.

SOURCE FOR STANDARD: Writing team Of incumbent workers

CONDITIONS FOR 'PERFORMANCE OF TASK:

Air grinder
.Air supply
Blueprint,

Cutter bits
Chuck wrench
Hand chisels
Hammers
Measurement devices
P hes

or holding device
o piece

PERFORMANCE GUIDE:

Oxygen and acetylene torc

High Speed Air Grinder
1. Secure cut ing bit In chuck.
2. Check air upply. '..-

3. Connect -gri der to air supply.
Secure twor piece in'.work holding device.

5. Shape workpiece. ,

Shape and Work to Specifications
1. Use portable EE:,zirl..drill with.. tool attachmehts.

, , ,_ .
. 2., .Select am; use sh.-;.rpened hand chisels, punches, and hamthers.

3. Shape and work to job speCifications.
4. Measure for accuracy.
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DUTY: OPERATING DRILL PRESSES

PERFORMANCE OBJECTIVE. NO. 42

--TASK:.. Center punch' hole

STANDARD: Hble mUst'be puncheci .to.within-plus or minus 1/64"-
Of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incuMbent workers.

CONDITIONS FOR PERFORMANCE OF TASK:

Scribe
_Ballpeen hammer
Blueprint
Center punch
Center'head and

:Dividers.
Prickpunch.
Surface plate
Workpiece
Layout dye
Vise

PERFORMANCE.GUIDE:

1. Secure workpivce in vise.
2. Apply layout due to surface.
3. Scribe three lines using center head.
4. Prick punch on center-lines very lightly and inspect. If

punch mark is off from center, slant prick punch and repunch.
5 Center the center punch on top of prick punch mark and hit

with balpeen hammer.
. Inspect again.
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`DUTY: OPERATING DRILL PRESSES

PERFORMANCE OBJECTIVE NO. 43

TASK: CounterbOre holes.

8

- STANDARD: Bore Must'be within a tolerance of plus or minus-
L 1/64" of. blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers
a

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Cap screws
Center punch
Counterbores
Cutting oil
Drills
Drillpress
Layout dye
Precision measurement
Scribe
Work holding device
Workpiece

PERFORMANCE GUIDE:

1. Layout and scribe center lines.
2. Center punch hole location.
3. Secure workpiece in work holding device.
4. Select drill and drill hole to be counterbored..
5. Select counterbore and secure indrillpress.
6. Set drillpress stops and speed.
7. Apply cutting oil and counterbore to specifications.
8. Check accuracy of counterbore.
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DUTY: OPERATING DRILL PRESSES

PERFORMANCCOBJECTIVE NO. 44

TASK: Countersink hole.

STANDARD: Hole must be countersink to within a tolerance of
plus or minus .010" of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Centerpunch
Cutting.oil
Countersinks
Drills
Drillpress
Flathead screw
Layout dye
Precision measurement instruments,
Scribe
Work holding device
Workpiece

PERFORMANCE GUIDE:

1. Layout and scribe center lines.
2. Center punch hole location.

3. Secure workpiece in work holding device.

4. Select drill and drill hole to be countersunk.

5. Select countersink and secure in drillOress.

6. Set countersink central with hole or align countersink to hol

7. Set drillpress stops and speed.
8. Apply cutting oil and countersink to specifications.

9. Check accuracy of countersink. (use flathecd screws)



DUTY: OPERATING DRILL PRESSES

PERFORMANCE OBJECTIVE NO.45

TASK: Drill hole

STANDARD: Hole must be drilled to within
+ Q.005" + 0.005" (nominal drill diameter in inches)

0.001" 0.003" (nominal drill diameter in inches)

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint

Combination drill
Deburring.tool
Drills'

Drillpress
Lubricant
Table of drills
Work holding device
Workpiece

0.

PERFORMANCE GUIDE:

1. Identify workpiece material.
2. Select holding device and accessories.

3. Secure work in work holding device and check setup for

rigidity.
4. Determine hole size.
5. Align workpiece and center drill.
6. Select and mount drill.

7. Drill to dimensions.
8. Deburr hole.
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DUTY.: OPERATING DRILL PRESSES

PERFORMANCE OBJECTIVE NO 46

TASK: Mount and secure work

STANDARD: Work must be secure to, insure adequate finish of part.

SOURCE FOR STANDARD: Writing leam of incumbent workers

4.

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Mallet
Work holding'device
WorkOiece

PERFORMANCE GUIDE:

1. Select and mount proper work holding device.
2. Select appropriate claMps.
3. Secure work in work holding device.
4. Tap materialto insure seating.



DUTY: OPERATING DRILL PRESSES

PERFORMANCE OBJECTIVE NO. 47

TASK: Sharpen drill

STANDARD: '.Drill must be sharpened to reduce drill breakage, and
drill accurate to within plus or minus :005"..

SOORCF FOR STANDARD: 4ritiLg tei,.rn of incumbent workers

CONDITIONS'FOR PERFORMANCE OF TASK:

Drills
Drill:gr/no:thy
Drill point gage
Drill references
Grinder
Wheel dresser

PERFORMANCE GUIDE:

1. Follow manufacturer's manual to operate drill grinding fixture.

2. Check all guards for alignment.

3. Drast; and true grinding wheal.

4. Grinti lip clearance, length, and angle to specifications.

5. ChecK for sharpneSs.
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DUTY: OPERATING DRILL PRESSES

PERFORMANCE OBJECTIVE NO, 48

TASK: Sharpen drill bit free hand

STANDARD: :Drill bit must be free of surface lands, have, correct

.... 'lip clearance,: and correct drill angle for drilling
standard material.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Drills
Drill point gage
Grinder
Wheel dresser
Specifigations in reference handbook

PERFORMANCE GUIDE:

1. Observe safety practices.
2. Check all guards for alignment.

3. Inspect drill.

4. Dress and true grinding wheel.

5. Grind lip clearance, length, and angle to specifications.

6. Cher'r° for sharpness,.correct lip and drill point angle.
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DUTY: OPERATING DRILL PRESSES

PERFORMANCE OBJECTIVE NO. 49.

TASK: Set drill"press for proper feed rate and RPM of spindle.

STANDARD: RPM and feed rate must be set for 1/2 drill bit.

SOURCE FOR STANDARD:- Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Manufacturer's operation manual
Machinist's handbook Table of Cutting Speeds

PERFORMANCE GUIDE:

I. Determine speed and feed.(RPM = cs x 4/D).

2. Adjust spindle' speed.
3.. Set drill press for proper feed, if. appliCable.

4. Apply formula for determining cutting speedF.
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DUTY: OPERATING DRILL PRESSES

PERFORMANCE OBJECTIVE NO. 50

TASK: Spotface workpiece

STANDARD: Spotface workpiece must be free from chatter and tool.
marks.

SOURCE FOR-STANDARD: Writing team of incumbent workers.

CONDITIONS FOR PERFORMANCE OF TASK:

. Blueprint
Lubricant
SpOtfacing tools
Workpiece (mild steel)
Drill press

PERFORMANCE GUIDE:

Spotface Flat Surface
1. Identify workpiece material.

2. Select work holding device and accessories.
3.' Secure work holding device and check setup for rigidity.

4. Align workpiece.
5. Select speed.
6. Spotface workpiece

a. lubricate
b. drill to dimensions

Spotface Hole
1. Use steps 1-5 above.
2. Align pilot with hole.

3. Spotface workpiece.
a. lubricate
b. drill to dimensions
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DUTY.: OPERATING DRILL PRESSES

PERFORMANCE OBJECTIVE NO'. 51

TASK: Hand tap hole

STANDARD: .Hole must be tapped for a class 26 thread
according to blueprint, specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
-Combination drill and countersink
Measurement instruments
Center (straight shank)

Drill chuck and key
Drillpress
.Drillpress vise

Lubricant.
MachiniSt's:handbook

Taps
Tap Wrench

PERFORMANCE GUIDE:

1. Select tap drill and tap as specified on blueprint.
2. Mount and secure workpiece to drill table vise.
3. Mount, secure, and align combination drill and countersink to

workpiece.
4. Select and set drillpress speed.
5. Center drill workpiece.
6. Tap drill workpiece.
7. Mount tap in tap wrench.
8. Mount center in drill chuck and align to tap wrench

center.
9. Hand tap hole to specifications using lubricant.



DUTT:, OPERATING DRILL PRESSES
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PERFORMANCE OBJECTIVE NO. 52

TASK: Adjust drill press automatic feed

STANDARD: Automatic speed must drill a 1.000 hole to a tolerance
of 'plus or minus .010.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE

Blueprint
Drillpress
Machinist's handbook
workpiece

PERFORMANCE GUIDE:

1. Determine drill press operation.
2. Secure workpiece in work holding device.
3. Secure tools and attachments.
4. Align tool to workpiece.
5. Determine and set feed.
6. Engage powerfeed and perform drill press operation.
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DUTY:; OPERATING GRINDING MACHINES

PERFORMANCE OBJECTIVE NO. 53

TASK: Attach and align mAerials for 9rinding

STANDARD: Material must be ground to a tolerance of +.001"
7.10".

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS' FOR PERFORMANCE. OF TASK:

Dial indicator
Diamond point dressing tool
Micrometer caliper
Work holding device

PERFORMANCE GUIDE:

General Grinding (surface)
1. Select grinding wheel.
2. Test wheel for cracks (replace if cracked).
3. Mount, true, and dress wheel.
4. Secure work holding, device and workpiece.
5. Position and adjust workpiece to wheel.

Cylindrical Grinding and Polishing
1. Repeat steps 1-3 in general grinding.
2. Secure work between centers.
3. Center workpiece.



63

DUTY: OPERATING GRINDING MACHINES.

PERFORMANCE OBJECTIVE NO. 54

TASK: Balance grinding wheel

-STANDARD: Balance must be held ''to .0005 wheel' run,ou

SOURCE FOR STANDARD: Writing, team of incumbent workers

'CONDITIONS FOR PERFORMANCE OF TASK:

Balance stand
Grinding wheel
Weights
Wheel mount

PERFORMANCE GUIDE:

1. Mount hub or wheel mount on arbor. -

2. Ring teSt wheel for cracks (replace if cracked).

3. Mount on balance stand.

.
4., Adjust weights to balance hub.

5. Remount hub or wheel mount on grinder.

6. Mount wheel to hub according to manufacturer's specifications.

40

6

.1.
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DUTY: OPERATING.GRINDING MACHINES

PERFORMANCE OBJECTIVE NO. 55

TASK: Cut off or part materials..with grinding,machines

,

STANDARD: Cut off material ,Jst'not be work hardened as determined.
blueprint specifiCations.

SOURCE FOWSTANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Cutoff machine

Reinforced abrasive cut-off wheel
Workpiece

PERFORMANCE GUIDE:

1. ...Mount and secure reinforced abrasive cut-off wheel.
2. Check wheel and wheel guards (replace defective wheel).
3. Secure workpiece in work holding device.
4. Cut workpiece to blueprint specifications.



C.

DUTY: OPERATING GRINDING MACHINES

PERFORMANCE OBJECTIVE NO. 56

TASK: Dress and true grinding wheels on surface grinders

STANDARD: Grinding wheels dressed for rough grinding must not

exceed .002-.003,feed/revolution.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS. FOR PERFORMANCE OF TASK:

Diamond point dresser
Fixed tool post
Grinder
Grinding wheel

PERFORMANCE GUIDE:

1. Ring test wheel for cracks (replace if cracked).

2. Select diamond point dresser.

3. Place truing tool in attachment.

4. Secure tool to surface chuck.
6 Insure guards and safety equipment are appropriate.

6. Bring wheel into 'contact with diamond dresser.

7. Advance wheel head .001 on the dresser and cross feed table

to opposite side of wheel.
Advance wheel head dgain .001 toward dresser and feed out to

original beginnirg.
Repeat steps 7 and _8 until, wheel is clean and dressed.



)UTY: OPERATING GRINDING MACHINES

)ERVORMANCE OBJECTIVE NO. 57

TASK: Inspect grindtngwheels

STANDARD: Grinding wheelt must be free ofcracks and wheel defects.

SOURCE FOR STANDARD: .Writing team of incumbent workers

CONDITIONS FOR.PERFORMANCE OF TASK:

Grinding wheel
Non-Retallic.implement

PERFORMANCE GUIDE:

1. Lift wheel.
2. Inspect visually for cracki or chips.
3. Hold or suspend wheel on'itt ferrule and ring test for'cracks.

4. If wheel is mounted:-
a. ring test for cracks
b. adjust and secure all.guards
c. if the wheel "ring tests" to indicate no cracks, run t e.

wheel at full speed for at least one minute.
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DUTY: OPERATING GRINDING MACHINES

PERFORMANCE OBJECTIVE NO. 58.

TASK: Measure, inspect, and rework workpiece

STANDARD: Workpiece must be reworked to a tolerance of plus
or minus .0001" of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
'Grinder
Heat-treated workpiece
Precision measurement instruments

PERFORMANCE GUIDE:

1. Inspect workpiece, checking for flaws and burrs
2. Determine rework dimensions:
3. Check finish dimensions.



DUTY: OPERATING GRINDING MACHINES

PERFORMANCE OBJECTIVE NO. 59

TASK: Polish with grinding machine

STANDARD: Workpiece must be free of tool scratches.

SOURCE FOR STANDARD: Wilting team of incumbent kers

CONDITIONS FOR PERFORMANCE OF TASK:

Grinder and accessories
Job specifications
Polishing wheel
Workpiece
Tripoli or jewelery's rouge in wax form

PERFORMANCE GUIDE:

1. Determine workpiece material.
2. Select and mount polishing wheel.
3. Secure workpiece.
4. Polish to job specifications, applying polishing compounds as

needed.
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DUTY: OPERATING GRINDING MACHINES

PERFORMANCE OBJECTIVE NO. 60

TASK: Set speeds and feeds of poWer feed grinders

STANDARD: Speeds and feeds must be set according to machinability
ratings of material.

. -

SOURCE FOR STANDARL: Writing team of incumbent workers

'CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Grinder operation manual
Workpiece
Cylindrical grinder

PERFORMANCE GUIDE:

I. Identify'workpiece material.
2. Determine grinding, requirements (amount of metal to be removed;

desired finish and accuracy; grinder power and rigidity).
3. Compufe and determine desired peripheral speed.
4. Determine and set grinder speed.
5. Determine and set grinder feed.

0



DUTY: OPERATING GRINDING MACHINES

70

PERFORMANCE OBJECTIVE NO. 61

TASK: Set up and perform surface grinding operations

STANDARD: Workpiece must be ground to a flat within

63-32 micro finish.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Grinder and accessories
Operation manual
Precision measurement instruments (proflometer)
Work.holding device
Workpiece

PERFORMANCE GUIDE:

1. Select and secure work holding device.

2. Select, check and mount grinding wheel.

3. True and dress wheel.

4. Set RPM of workpiece and feed rate.

5. Select coolant.
6: Secure and align workpiece.

7. Grind to specifications.

4.2



DUTY: OPERATING GRINDING MACHINES

PERFORMANCE OBJECTIVE NO. 62

TASK: Set up grinder to sharpen plain milling cutters

STANDARD: Remove .006" to .010" from flat face of cutter and maintain
a clearance angle of 4 degrees to 7 degrees, or to accuracy
of table specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Diamond point. dresser
Machinist's handbook
Mandrel
Plain milling cutter
Reference tables

PERFORMANCE GUIDE:

Dial indicator
Plain #1 wheel -.aluminium oxide
Swivel or spring type toothrest

bracket
Universal grinding machine
Center gage

f

L. Set'grinding machine for straight cylindrical grinding using
indicator. .

7

a. mount cutter on mandrel.
b. check grinding wheel for cracks
c. dress and true grinding wheel
d. mount cutter and mandrel between centers of-m,

stocks
e. align center of cutter to center of grinding wheeT (center

gage).
f. Raise the wheel head above the center of-the cutter.

W = (sin of clearance L) x radius of grinding wheel for 4°
of. 7° desired

g. secure and align toothrest bracket to table
h. place toothrest under tooth to be ground

2. Observe and follow all safety practices.
3. Take light cut on first tooth to be-sharpened.
4. Rotate cutter upward to sharpen next tooth.
5. Repeat steps 3 and 4 until all teeth have been ground.
6. Inspect all cutter teeth for sharpness.
7. Take a second cut, if needed, to reach desired sharpnr....
8. Repeat steps 3 to 7 until desired degree'of sharpness is

obtained.



72

DUTY: OPERATING GRINDING MACHINES

PERFORMANCE OBJECTIVE NO. 63

TASr: Set up, grind and sharpen' preshaped i u the tools

STANDARD: TOol contour must meet table requirements with angular
dimensigns with plus or minus 1/2. degree.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Angular vise
Bevel protractor
Blueprint
Clearance and cutting angle gage
Diamond point dresser
Preshaped lathe tool
Reference handbook
SurfaCe grinder

PERFORMANCE GUIDE:

1. Set up surface grinder.
a. check wheel for cracks
b. secure all guards
c. adjust and secure tool rest
d.' dress and true wheel,

2. Determine lathe tool angles.
a. identify workpiece material
b. _identify type 'of cut
c. determine required rake and clarance angles from table

3. Grind lathe tool to desired contour.
a, adjust and secure tool rest (vise).
b. locate cutting edge and grind
c. grind rake and clearance angles
d. measure angles and inspect for sharpness
e. repeat steps b to d until desired contour of tool is

obtained
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DUTY: OPERATING GRINDING MACHINES

PERFORMANCE OBJECTIVE NO. 64

TASK: Shape chisels

STANDARD: Shape chisel to an included an of from 60 to 70 degrees.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Bevel protractor
Chisel
Machinist's square
Tool grinder
Wheel dresser

PERFORMANCE GUIDE:

1. Adjust and secure tool rest
2. Dress and true wheel
3. Remove mushroom head from chisel
4. Grind to desired angle
5. Measure angle
6. Regrind, if necessary

-7. Grind cutting' edge concave

to.



74

DUTY: OPERATING GRINDING MACHINES

PERFORMANCE OBJECTIVE NO. 65

TASK: Set up grinder to run workpiece between centers

STANDARD: Workpiece must not have any taper and a tolerance of

plus or minus .0005 :s permitted.

SOURCE FOR STANDARD: . Writing team of incumbent workers

CONDITIONS FOR PERFORMk ,_. ,1 VISK:

Center drilled workpiece Steady rec.

Cleaning shop towels Text bar

Coolant Splash.trays

Cylindrical grinder Dial indicator

Diamond point dresser Drive plate

Grinding wheels Lathe dog

Machinist's handbook Centers

PERFORMANCE GUIDE:

1. Clean table.
2. Secure drive plate on spindle nose with live center.

3. Secure.dead center in footstock.

4. Align centers.
5. Select and mount grinding wheel.

a. check for cracks
b. true and dress wheel

6. Secure-lathe dog to workpiece and mount between centers.

7. Mount, align, and secure steady rest. (if needed)

8. Fill machine storage tank with proper coolant.

9. Select and set wheel speed, traverse speed, depth of cut,

'oand work speed.

79



DUTY: OPERATING GRINDIKG MACHINES

PERFORMANCE OBJECTIVE NO. 66

TASK: Set up surface grinderto run on magnetic chuck

STANDARD: Operations must produce close tolerances

of 63 micro finish.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cleaner
Coolants
Diamond point dresser
Grease
Grinder
Grinding wheel
Hones

PERFORMANCE GUIDE:

.1. Fill coolant tank.

2. -Place chuck in arinder table pads.!

3. Hone and clean surface chuck.

4. .Select and mount wheel.

a. check wheel for cracks

b. dress and true wheel

5. Clean chuck with shop towel.

6. Mount workpiece.on chuck using:

a. parallels
b. V-blocks
c. clamps
d. perma-clamps

7. Turn on magnetic switch to chuCe..

Machinery handbook
Magna-vise clamps
Magnetic chuck '

Parallels
Shop towels
Squeegee
V-blocks

It

.1
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DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO.67

TASK: Align lathe centers using approximate method

STANDARD: Centers must be in the same
horizontal and vertical .plane.

SOURCE FOR STANDARD: -Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Lathe wrenches
Spindle adaptor
One dead center.
One live center

PERFORMANCE GUIDE:

1. Mount centers in headstock and tailstock.

2. Check center alignment.
3. Align'dead center to live center by moving tailstock

perpendicularly to bed of lathe.

4. Adjust and tighten screws.
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DUTY: OPERATING LATHES

77

PERFORMANCE OBJECTIVE.NO. 68'

TASK: Align lathe centers using accurate m:::ureMeni

.STANDARD:. Centers.must be to a tolerance within plus or minus

.0005".

. 0

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Dial indicator
Drill rod test bar
Lathe wrenches
Spindle. adaptor

One dead center
One rive center (ballbearing center

PERFORMANCE GUIDE:

1. Mount clean centers in headstock and tailstock.

2. Secure drill rod test.bar between centers.
3. Mount dial indicator on lathe carriage.

4. Check.center alignment.
5. Move lathe carriage fromlailstock to head and observe reading.

6. Make necessary adjustments.



DUTY: OPERATING LATHES

78.

PERFORMANCE OBJECTIVE NO. 69

TASK: Boreholes with lathe

-STANDARD: 'Bore hole to blueprint specifications to_a depth-of plus-
or minus1/64" and a diameter of plus or minus .003" tOlerance.

SOURCE FOR. STANDARD: ,Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprints
BOring,bar
Combination drill and countersink

. Tool:holder§
..3 jaw - chuck

Micrometer calipers

PEREORMANCE GUIDE:

steel rule
Workpiece
Grills .

.Inside calipers
Drill chuck and key
Tool-bit:(face)
Depth gage

1. Chuck workpiece in lathe.
2. Select and set lathe speed (RPM).
3. Mount tool holder and bit.
4. Face and square workpiecg.
5 mace chuck-in tailstocks and center drill workpiece.
6. -Remove center drill and-drill hole using tailstock depth

measurements.
7. Measure hole with depth gage micrometer.

8., Remove drill chuck and-right hand tool holder.
9. Place boring bar and tool -holder'on'compound rest.

to center of lathe.
10. Set speed (RPM).
11. Bore hole to diameter.

'Center tool-
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DUTY: OPERATING LATHES''

PERFORMANCE OBJECTIVE NO. 70

TASK: Counterbote holes with lathe

STANDARD:' Hole must be bored to within a plus or minus 1/64"
of blueprint specifications.

- -

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Boring bar
Cutting tool holder
Faced stock with drilled hole
Inside precision measurement instruments
Lathe attachments - micrometer carriage stops

3-jaw chuck

PERT3RMANU GUIDE:

1. Chuck stock in lathe.
2: -Mount boring bar in holder.

3. Adjust boring bar and carriage stops.

4. Set RPM of machine.
5. Make rough cuts.
6.. Check rough dimensions.
7. Adjust micrometer collar o lathe for finish cut.

2
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DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO. /A.

TASK: Countersink holes using lathe

STANDARD: Holes must be countersunk to within a tolerance of
plus or minus .010" of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS' FOR PERFORMANCE OF TASK:

Blueprint
Combination drill and countersink
Countersink
Lathe
Lathe tool holders
Lathe cutter cit
Workpiece
Drills
Drill chuck and key
3-jaw chuck and key

. PERFORMANCE GUIDE:

Using Countersink Cutter
-1. Chuck workpiece in lathe.
2. Select and set lathe speed.
3.. Face and square workpiece.
4. Center drill workpiece.
5. Drill workpiece.

6.. Mount countersink in tail stock chuck.
7. Countersink to plus or minus .010".

Using Lathe Cutter Bit
1. Follow steps 1 to 5 under using countersink centpr.
2. Mount tool holder and cutter bit on compound rest.
1. c.t compound roast Angl..
4. Countersink to blueprint specificaiions.

/



DUTY: OPERATING.LATHES' .

PERFORMANCE OBJECTIVE NO. 72

TASK: Using taper atiachment, cut lonivexternal tapered surfaces

STANDARD:

-

Taper'surface_must be cut to fit number :3 Morse-taper:.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS. FOR PERFORMANCE OF TASK:

Blueprint
Combination drill
Countersink
Cutting tool
Lathepwith taper attachment
Workpiece
Chuck- lathe and key

PERFORMANCE GUIDE:

1. Chuck workpiece on lathe.
2. Select and set speed.
3. Mount 3-jaw chuck.
4. Mount tool holder and tool bit on center line of lathe.
5. 'Face and center drill workpiece.
6. "Secure workpiece between centers.
7. Set -taper attachment.
8. Make roughing cut.
9. Measure workpiece and make adjustmdnts.

10. Finish cut to specifications.

Jacobs chuck and key
Tool holder
Lathe bit
Lathe dog
Precision-theasurement

. instruments



DUTY: OPERATING LATHES

82

PERFORMANCE OBJECTIVE NO. 73

TASK: Cuishort external tapered surfaces using compound rest

STANDARD: Taper must be cut. to 30° included angle.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Cutting tool
Lathe
Precision measurement instruments
Workpiece
Tool holder
Lathe chuck and key (3-jaw)
Lathe dog

PERFORMANCE GUIDE:

1. Chuck workpiece on lathe.
2.° Select and set speed.
"3. Set compound rest to blueprint specifications.
4. Set up tool for cuttong on center of machine.
5. Make roughing cut.
6. Measure workpiece and make adjustments.
7. Finish cut to blueprint specifications.
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DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO. 74

TASK: Cut internal unified standard threads with lathe

STANDARD: Threads must be cut to meet a class 2B fit.

SOURCE FOR. STANDARD: Writing team of incumbent workeh

CONDITIONS FOR PERFORMANCE OFTASK:

Blueprint
Boring bar
Combination drill
Precision measurement instruments
Cutting tool
Drills
Tool holder.

PERFORMANCE GUIDE:

'Internal thread specifications
Single. point threading tool
Thread center gage
Countersink
Workpiece
Drill chuck' and key (Jacobs)
3 -jaw chuck andTkey.

1. Chuck workpiece in lathe:
2. Select and set speed.
3. Face and center drill workpiece.
.4.. Step drill workpiece.
5. Mount boring- tool holder and bore hole to specifications.

6. Tarn compound rest 300 toward-the head stock, with threading

tool on center. Square.:tool with workpiece.

7. Set lathe gear box to desired pitch of thread.
8. Select speed (RPM) (slow)..
9. 'Engage half nut lever (for odd or even number of pitches use

specifications) on chasing dial.

10. When threading tool has reached-its end open Half nut.

'11. Back off threading tool by cross feed (to clear thread) and

return carriage by hand wheel to starting position.

12.` compound rest by no more than %005-.015 depth of cut (rigidity

of machine variable).
13. Repeat steps 9, 10, and 11 until thread kas reached its correct

pitch.diameter.
Use test piece (external) for fit.



DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO. 75

TASK: Cut external threads with lathe

STANDARD: Threads must be cut to meet a class 2A fit.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint Lubricant
,Precision-measurement instruments Centers
Combination drill Countersink

.Cutters Drill chuck and key (Jacobs)
Single Point threading tool Thread center gage
Tool holder Workpiece
Lathe dog .:. g- Center gage

--Thread pitch gage
PERFORMANCE GUIDE:

1. Chuck workpiece in lathe.
2. Select and set speed.
3. Face and center drill workpiece.
4. Secure workpiece between centers.
5. Set compound rest to specifications,.
6. Mount and align cutter tool bit.
7. Square threading tool with.workpiece using center gage.
8. Make chase dialselection (even or odd pitches).
9. Turn.machine on and advance compound rest to cut .001 from stock

and engage half nut lever (carriage is moving).
10... Disengage half nut lever when thread is to its length and back

off cross feed screw. Return carriage to starting position and
check thread pitch.

112 Synchronize thread facing dial and half nut lever at witness
mark on threading dial for next cut.

12. Repeat steps310 and 11 until thread has correct pitch diameter.
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DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO, 76

TASK: Cut internal tapered surfaces

STANDARD: Tapered surface must be cut to a number three

Morse taper.'

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint ..

Boring bar with. tool & holder

Combfnation-drill and countersink

:Drill chuck and key (Jacobs)

3-jaw chuck and key

PERFORMANCE GUIDE:

1. Chuck workpiece in lathe.

2. Select and set speeds.

3. Face and center drill workpiece.

4. Step drill to blueprint specifications.

5. Mount boring.bar holder and boring bar,with tool on compound

rest.
'6. Position b6ring bar and tool to.blueprint specifications.

7. Adjust lathe taper attachment.

8. Turn taper and check-for accuracy.

9. Make adjustments as needed.

Lathe taper attachment
Workpiece

Facing tool
Tool holder
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DUTY: ,OPERATING LATHES

PERFORMANCE OBJECTIVE NO. 77

TASK: 'Die cut threads with lathe:

STANDARD: Threads must meet a; class 2A fit.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Cutting oil
Dies
Diestock
Turning tool
Tool holder

PERFORMANCE GUIDE:

Using Die Stock - Hand Operated
I. Chuck round stock in lathe.
2.. Select and mount die.in diestock.
3.. Align die to round stock.
4. Lubricate,and hand thread stock to

Using Self-Opening Stationary Die Head
I. Chuck round stock in lathe.
2. Set compound rest to 45° and chamfer
3. Select and mount die in diestock.
4. Align die to die stock by using the quill on
5. Place lathe in low, gear (power off).

6. Apply cutting oil.
7. Turn diestock handle until two-three threads
8. Reverse diestock to break chips.
9. Use test nut for trial fit.

Nut (test)
Releasing type die tolder
Ring thread gage

..Round.stock
Mill file

specifications.

stock'..

r.

tailstock lathe.

are made.



DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO. 78

TASK: Die cut threads with lathe using die heads

STANDARD: Threads must meet a class 2A fi.-

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

'Blueprint Lathe
Cutting oil , Nut (test) .

Die heads Ring thread gage
Dies Round stock

Turning tool Tool holder

PERFORMANCE GUIDE:

1. Chuck round stock in lathe.
2. Chamfer end of stock.
3.. Select and mount die'in acorn die holder.
4. Align die to round stock.
5. Select and set speed.
6. Lubricate and thread round stock to specificktionL.



DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO. 79

TASK: Drill holes with lathe

STANDARD: The accuracy of the drilled hole within .001" for drills
of 1/8". to 1" diameters is: maximum oversize = 0.005 +
0.005D; minimum oversize = 0.001" +.0.003D, where D=nominar
drill diameter in inches.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Combination drill and countersink
Drills
Lathe
Lubricant
Precision measurement instruments
Workpiece .

3 jaw chuck and key

PERFORMANCE GUIDE:

1. Chuck workpiece in lathe.
2. Set speed.
3. Face and center drill workpiece.

4. Lubricate.and drill hole.

5. Back drill-out of hole occasioniily to relieve chips.

Jacobs chuck and key
Facing tool
Tool holder



DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO. 80

TASK:- Set up lathe and face workpiece

STANDARD: Face off 1/16" to 1/8" from workpiece and until ends are
square to axis of work.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Chuck key
Four-jaw independent chuck
1athe
Light oil
Shop towels
Tool holder

Reference handbook
Regular facing tool
Square
Three-jaw universal chuck..
Dial. indicator

PERFORMANCE GUIDE:

.Three-jaw Universal Chuck
1. Clean_and lightly oil threads on-lathe spindle.
2. Clean-threads in chuck.
3. Mount chuck on lathe spindle'.
4. Mount workpiece in chuck.

a. check for true running
5. Mount regular turning tool in tool holder.
6. Adjust angle of toolholder and turning tool tq center of

._workpiece.

7. Lock carriage to the bed.
8. Select and set speed and.feed.

a. hand feed with cross feed
9. Face material removing 1/16" to 1/8" in successive cuts.

10. Check to insure ends are faced square to the axis of the work.
Four-jaw Independent Chuck

1. Repeat steps 1 to .3 :listed under three-jaw universal chuck.
2. Mount workpiece in chuck. le

Mount dial indicator, on tool post and center workpiece.
4. Repeat steps 5 through 10 under 3-jaw univeral chuck. _
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DUTY: OPERATING,LATHES

PERFORMANCE OBJECTIVE NO. 81

TASK: Perform contour, angular, or radii cuts with lathe

STANDARD: Lengths must be plus or minus 1/64",,digmeter must be to
blueprint specifications, and angular cuts must be within
5 degrees, plsu or minus.5'.

SOURCE FOR STANDARD: Writing team ofincumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint.
Cutting tool
Hermaphrodite calipers
Lathe
Micrometer calipers
Tool holder

PERFORMANCE GUIDE:

Radius gage
Steel rple
Vernierbevel protractor
WorkpieCe
3-jaw chuck and key

1. Secure workpiece in 3-jaw chuck.
2. Determing cutting operation.

a.e. set speed
b. select formed radii tool
c. lay out, if necessary

3._ Mount tool holder and radii tool in tool post holder.

4. Perform cutting operations to specifications.

t.

o.



91

DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO. 82

TASK: Perform lathe filing

STANDARD: ,Filemust leave .001" for polishing.

SOURCE FOR STANDARD: Writing team of incumbent, workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint Micrometer caliper
File card and brush Workpiece
File handles Files

Lathe:
Chalk

PERFORMANCE GUIDE:

1. Follow safety practices.
2. Secure workpiece in lathe.
3. Select and set speed.

4. Select correct file. .

5. Start filing operation.
a. file left handled
b. use even strokes with light pressure
Complete filing_operation.

A,.
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DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO 83

TASK:,Perform lathe filing to deburr part

STANDARD: Filing must remove previous tool marks.

SOURCE FOR STANDARD: Writing team of incumbent workers

-CONDITIONS FOR PERFORMANCE OF TASK:

File card and brush
File handles
Files
Lathe

Chalk
Workpiece

3-jaw chuck and key

PERFORMANCE GUIDE:

1. Follow safety practices. (file left handed)
2. Chuck workpiece in lathe.
3. Select and set speed. (slow)
4. Select correct file.
5. Remove all burrs.
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DUTY:. OPERATING LATHES

PERFORMANCE OBJECTIVE NO. 84

TASK: Perform spinning operation using forming tool

STANDARD: Spin must be within a. tolerance of .005"
blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Annealing equipment
Ballbearing center
Chucks - lathe
Cut metal workpiece
Follow block (die)

Job specifications

PERFORMANCE. GUIDE:

1. Set up lathe for spinning.
2. Mount metal workpiece.
3: Select and set speeds.
4. Spin to job specifications.

a. lubricate if necessary
b, anneal if necessary
Polish or buff..

Measuring instruments
Polishing supplies
Spinning tools
Spinning tool post ..
Form or mandrel
Lathe
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DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO. 85 °

TASK: Ream holes withlathe

a

STANDARD: Hole must be reamed to an accuracy of +0.0001" to
0.005" of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR RERFORMANCE OF TASK:
-0

Blueprint Inside caliper
Boring bar Lathe attachments
Combination drill i& countersink. Micrometer caliper
3-jaw chuck Olug gage
Cutting tool earners and holder
Drills orkpiece

ool holder

PERFORMANCE GUIDE:

1. Chuck workpiece in lathe.
2. Select and set lathe speed.
3. Face and square workpiece.
4. Center drill workpiece.
5 . Drill and/or bored hole.-
6. Mount machine reamer bn machine.
7. Line bored hole with reamer.
8. Feed machine reamer into bored hole with s!Ifficient coolan .

9. Remove reamer from hole and inspect hole.
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CIUTY: OPERATING LATHES
p

PERFORMANCE:OBJECTIVENQ` 86

TASK: Rechase threads on lathe

STANDARD: Workpiece must be threaded to its.original
pitch diameter.

SOURCE FOR STANDARD: Writing team of.incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint Single point tool.

Lathe Thread center gage.

Lubricant Threaded Workpiece

-Tool holder

PERFORMANCE GUIDE:

1. Center or chuck workpiece in lathe.

2. Set compound rest to thread angle.
3. Mount'and align single point tool to center of lathe.

4. Select even or odd pitthes for chasfng dial selection.

5. Set speed of lathe to low range.

6. With machine running and half nut lever engaged, correlate

both cross feed and compound screw settings ,into the thread.

1. When tool reaches its end,,,.disengage half!nut lever and qUickly

-turn cross feed away from thread
Return ;carriage by hand wheel ,to original,: poi:s.ition.

9 Return the cross. feed dial and the compound dial to its

original - setting and advance. compound rest to .a new depth._

10. Repeat steps 7 and 8.
11. Set compound, dial to,the desired thread depth for next cut.

12. Position the crossfeed micrometer to its original setting
each time the thread tool is set for another cut.
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DUTY:-. OPERATING LATHES

PERFORMANCE OBJECTIVE NO. 87

TASK: Rough cut and finish cut with lathe

STANDARD: Rough cut within specifications of .005r0 .015".- Finish
cut within an accuracy of .002" for 1/4" diameter work and
within .007" for 4" or larger diameter-work.

SOURCE FOR. STANDARD: Writing team of, incumbent workers.

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Cutting tool
Lathe

Precision measurement instruments
Properly mounter workpiece
Tool

Lathe dog

PERFORMANCE GUIDE:

1.. Identify workpiece material.
2. Select and set speed and feeds.
3. Mount tool holder and tool oncompound rest and on center

line of machine.
4. Turn to specified dimension.
5. Make piece' to specifications.



DUTY: OPERATING LATHES

/

PERFORMANCE OBJECTIVE NO. 88-

TASK: Knurl wts witn lathu

STANDARD: Workplecemustbe -knurl 'leaving from_.0_02"_to . 004" to
original diameter.

SOURCE FOR STANDARD Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint Properly mounted workpiece
Precision measurement instruments Brush
Scribe Knurling tool holder
Cutting oil,
Lathe

PERFORMANCE GUIDE:

I. Select and mount knurling tool.
2. Lay off length of knurl.
3. Position and align knurling tool.
4. Select and set speed. (low).
5. Knurl'and repeat until depth of knurl
6. Measure diameter.
7. Clean and deburr knurl, if necessary.

is obtained.
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DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO. 89

TASK: Secure tool:holder, fixtures,- or attachments

STANDARD: Tool holder must be held in line to. complete' the%work job.

SOURCE FOR STANDARD: Writing. team-of-incumbent-workers_

CONDITIONS FOR PERFORMANCE OF TASK:*
0 -

klueprint
Lathe and accessories
Workpiece

PERFORMANCE GUIDE:

1. Identify material to be machined. o.

2. Determine machining operation-
3. Select tool, tool holderT-fi-xture-,_or_attachment.
4. Secure tool holder, -fixture, or attachment.
5. Insure that tool, fixture, or attachment is in a fixed

position.



DUTY; OPERATING LATHES_

99

PERFORMANCE OBJECTIVE NO 90

TASK: Set lathe speed and feed

STANDARD: Speed,an'd feedof machine must be 1 accordance to
machinability ratings Of material.;

SOURCE FOR STMDARD: Writing team of incumbent workers

CONDITIONf-FOR PERFORMANCE OF TASK:

.Blueprint
Lathe afld accessories

Machihery handbook
.Manufacturer's operation. manual
Workpiece

PERFORMANCE GUIDE:

1. Identify workpiece (material, condition, hardness, rigidity).
2. Identify cutting tool (material, tool life desired, geometry,

cutting fluid influence, hardneSs, grade).
3. Select cutting speed (considering: feed rate, depth of cut,

correction factor).
4. Set up speed and feed.

a. calculate feed of lathe
b. set lathe speeds and feeds
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DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO.91

TASK: Set up engine lathe

STANDARD: Engine lathe guards must be in place, lathe'clean.

and lubricated.

SOURCE FOR STANDARD: Writing learn of,-ihcumbd1A wOrkers
, -

CONDITIONS FOR PERFORMANCE OF TASK:'

Blueprint Manufacturer's manual

Cleaner Workpiece

Precision measurement instruments Fixtures

Lathe and accessories 0 Lubricant
f.

PERFORMANCE GUIDE:

I. Clean and lubricate lathe.

2. Check all guards.
3. Inspect belt tension and gears.

4. Check carriage movement.

5. Select and secure work holding devices.

6. Select and adjust speed and feed.

7. ,Align centers.
8. Select and secure proper tool, fixture or attachment.

9. Secure workpiece. .

10: Follow safety practices.
11. Check setup.
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'DUTY: OPERATING 6ATHES

r

PUFORMANCE OBJECTIVE NO. 92

11>

TASK:. Setup turret lathe.

STANDARD: Tueret lathe-must. be clean, lubricated, and all guards
secured:

SOURCE FOR STANDARD: Writing team of incumbent wormers

CONDITIONS FOR PERFORMANCE OF. TASK:.

Blueprint
Precision measurement instruments
Lathe tools
Lubricant
Manufacturer's manual

PERFORMANCE GriDE:

1. Clean and lubricate lathe.
2. Check all-guards.
3. Inspect belt tension and pars.
4. Check carriage movement.
5. Select and secure work holding devices.
6. Select and adjust speed,end feed.
7. Select tro't's; fixtures, or attachments.
8. Insert and position tools in turret.
9. Secure workpiece.

10. Check set up.

0 .

Fixturesand attachments'
Turret lathe and accessories
Work holding devices
Workpiece
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DUTY: -OPERATING LATHES

PERFORMANCE OBJECTIVE. NO. .93

TASK: Tap threads with lathe

STANDARD: Threads must meet a class.2B

SOURCE. FOR STANDARD: Writing teamCof incumbent workers

CONDITIONS FOR PERWMANCE-OF TASK:

Blueprint)
. Combination drill
Gbuntersink
Cutting-tool
Precision measurement instruments

Hand taps
Lathe and accessories
Lubricant
-1413 wrench-

Morkpiece
.
Drills and drill'chuck and key (Jacobs) "go-and no-go" thread gages.

Universal 3-jaw chuck. and key . - P

PERFORMANCE .

1. SeCure and true workpiece in'chuck.
2. Face and square workpiece.
,3. Center drill workpiece.
4. 'Chamfer workpiece.
'5. Drill tap'drill hole.
6. Select and secure tap and tap wrench..

7. Align tap to hole.
8. Tap hole to specifications.
9. RemoV'e burrs.

10. Measure workpiece.
11. Check taped hole with thread gage.

1-
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DUTY:' OPERATING LATHES

PERFORMANC OBJECTIVE NO. 94

A$K: Set up tool post grinder

STANDARD: Grinder must meet SFPM to produce surface finish to

63 micro finish.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Diamond point dresser
Lathe and accessories
Grinding wheel
Tool post grinder

\PERFORMANCE GUIDE:

1. Check wheel for cracks (replace if cracked).
2. Mount tool-post grinder.
3. Cover and protect .V -ways with cloth.

4. Protect lathe spindle bearing.
5. Dress and true grinding wheel.
6. Check setup.
7. Grind workpiece to specifications.
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DUTY: OPERATING MILLING MACHINES

PERFORMANCE OBJECTIVE NO. 95

TASK: Align milling machine fixtures

STANDARD: Vise must be aligned to within .001" total runou .

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Clamping bolts
Dial indicator and attachment

. Plastic mallet
Vise
Wrench

'PERFORMANCE GUIDE:

1. Clean and place vise on bed.
2. Align vise by square.
3. Fasten vise to bed with clamping bolts.
4. Put dial indicator attachment in mill spindle or magnetic

tool holder,
5. Fasten dial indicator to attachment.
6. Indicate the fixed vise jaw by moving cross feed in and out

with indicator.
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DUTY: OPERATING MILLING MACHINES ;o-

PERFORMANCE OBJECTIVE NO. 96

TASK: Align milling machine ,attachments

STANDARD: The 90 degree milling attachment must be aligned to
within .001" per 4".

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE. OF TASK:

Dial iridicator

Extended aitor
Hex wrench
Magnetic base post

PERFORMANCE GUIDE:

Mill wrench
90 degree milling attachment
Plastic mallet
Draw, bar

1. Insert drawbar with extendea arbor into column.
2. Draw arbor quill approximately .3 inche's and lock.
3. Insert 90 degree attachment driver in quill and tighten

drawbar, aligning key with keyway.
-4. Position indicating surface parallel with table movement.
5. .Snug the two housing clamp bolts.
6. "Attach magnetic base with indicator.
7. Indicate the 90 degree milling attachment

alignment with table movement.
Secure housing clamp bolts.
Recheck- step 7 for accuracy.

for 'parallel



DUTY: OPERATING MILLING MACHINES

PERFORMANCE OBJECTIVE NO.97

TASKTAssemble millwork

. STANDARD: (Mill work must be assembled to manufacturing and
engineering. specifications:

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Assembly drawing
Blueprint
Completed pieces of mill work
*Precision measurement instruments
Tools

PERFORMANCE GUIDE:

1. Study blueprint and assembly drawing.
2. Determine tools needed.
3. Assemble all parts; lubricate if necessary.
4. Make adjustments if.necessary.

.5. Clean work station.



DUTY.: oppktymILLap MACHINES

PERFORMANCE OBJECTIVE NO. 98

TASK: .Bore holes with milling machines

STANDARD: Bore hole to blueprint (Specifications. An accuracy of
0 .005" is required for production work.

SOJJRCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Boring attachments
Combination drill,
Countersink
Drills
Dividers
Workpiece
Drill chuck and key

PERFORMANCE GUIDE:

1. Layout hole location.
2. Secure workpiece to table.
3. Insert chuck in spindle.
4. True mill wiggler to center of punched hole.
5. Countersink'holw with a #4 countersink drill.
6. Insert drill in chuck. 'N._ j

7. Select speed and feed.
8. Drill hole to within .015 to-.030(of designated size.
9. Insert boring head with boring bar-:'

10. Bore hole.

U
Holding fixtures
Layout die
Micrometer caliper
Mill wiggler
Plug gage
Vertical mill and aacessoriE
Boring riead
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DUTY: OPERATING MILLING MACHINES

PERFORMANCE OBJECTIVE NO 99

TASK: Bore for a finish bushing fit.

STANDARD: Bore must be _to a presiof its basic outside diaMetel.
size.

SOURCEFOR STANDARD: Writing team of incumbent workers

CONOITIONb,FORJPERFORMANCE OF TASK:

Blueprint
Precision measurement instruments
Vertical mill with accessories_
Workpiece with bushing to be bored

PERFORMANCE GUIDE:

1. Mount and:align holding device.
2. Secure workpiece in holding
3. Mount boring attachment and true to hole.
4. Select and mount bdring tool.
5. Set speed and feed.
6:. Bore to specifications.

Boring attachment
Boring tool
Centering .device
HOldin'T.device



DUTY: OPERATING MILLING MACHINES.

PERFORMANCE OBJECTIVE *NO. 100

( ./)

TASK:Bore to-remove bushings

-STANDARD:- Hole- must -be- bored -to-new _bu sh ing th_a_press_ f i _
basic 0.0. size. of bushing.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Bluel,rint

Boring attachment
Boring tool
Bushings
Centering device
Holding device

PERFORMANCE GUIDE:

Machinery handbook
Micrometer calipers

Cutting oil
Plug gage
Workpiece with frozen bushing
Vertical milling machine ,.

1. Mount and align holding device.
2. Secure workpiece to holding device.
3. Mount boring attachment and true to bushing.
4. Select and mount boring tool.

5. Sete speed and feed.

6. Apply cutting oil.

7. Bore to remove bushing

8. Bore hole to new bushing specifications.



DUTY: OPERATING MILLING MACHINES

110

PERFORMANCE OBJECTIVE NO. 101

TASK: Cut external keyway

. _

______STANDARD:-__Mill_an-external_keyway_to_blueprtntLspecifAbations,____
'. 'Accuracy. must be depth +0.005" length plus or minus .010"

4.000",
.

centerline-position plus or minus 0.005" from end.of-
workpiece.

SOURCE FOR STANDARD:. Writing team of incumbent workers

CONDITIONS FOR, PERFORMANCE OF TASK:

BluePrint Vertical milling machine

Cutter and accessories

Cutting oil__ Chuck

Precision:measurement instruments
Work holding.device (vise)
Workpiece

PERFORMANCE GUIDE:

1. Mount, secure, and align vise to table.
2. Select, mount and secure cutter.
3. Set machine speed.-
4. Set center line of cutter on center line. of shaft, close to

work.holding device.
5. Turn machine on and touch off.
6. Apply cutting oil: .

7. Mill to prescribqd depth and length.



DUTY: OPERATING MILLING MACHINES

PERFORMANCE OBJECTIVE NO. 102

TASK: Drill holes with milling machine

STANDARD: Holes must be within plus or minus .005 center to
center holes.

SOURCE FOR STANDARD: Writing team of tncumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint Plastic mallet
Vertical milling machine & accessories Combination countersink drill
Precision measurement instruments Drill chuck
Work holding device Drills
Wiggler Lubricant
Workpiece Dial indicator

PERFORMANCE GUIDE:

1. -Mount and align holding devices.
2. Secure part in holding device.

'3. Set machine speed.
4. Center punch first hole.
5. Place wiggler in chuck. Align wiggler in center hole with

__- machine on using dial indicator.
6. Bring x and y.axis of machine to zero :(by slipping micrometer

collarS).

7. Place chuck in spindle and center drill first Kole. .

8. Remove center drill and insert drill into chuck.

9. Apply lubricant and drill hole. Make sure chips are coming
out of hole.

10. Move x or y position to-next hole by micrometer collars.
)

.

.N



DUTY: OPERATING MILLING MACHINES

112

PERFORMANCE OBJECTIVE NO. 103

TASK: Inspect completed mill- work,

STANDARD: Mill work must meet maximum material condition and
tlearance.

SOURCE. FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Completed mill parts
Precision measurement instruments

PERFORMANCE GUIDE:

1. Inspect-parts for visible flaws.
2. Determine limits, tolerance, and/or allowance for parts.

3. Inspect interchangeable parts for maximum material condition
(MMC) and clearance.

4. Inspect finish of all., parts.

5.' Pass or reject parts.
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DUTY: OPERATING MILLING MACHINES

PERFORMANCE OBJECTIVE NO. 104

TASK: Mill an angle

,
STANDARD: Angle must be within'plus or minus 5 mingteS

of blueprint specifications.

SOURCE FOR STANDARD: Writin team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:
4

Precision angle plate 45° + E'. _

Blueprint
Mill and accessories
Precision measurement instruments
End mill

00

Vernier bevel protractor
Work, holding device
Pre-machined workpiece
Collet

PERFORMANCE GUIDE:

1., Identify and classify material of workpiece.
2. Mount and align angle plate parallel to table.
3. Select and mount end mill cutter.
4. Selectand set speed, feed, and depth of cut.
5. Make cut.
6. Check surface and tolerance specifications, adjusting machine

as necessary.
7. Measure and inspect workOiece.

.



DUTY: OPERATING MILLING MACHINES

PERFORMANCE OBJECTIVE NO. 105

TASK: Mill,an external radius

)

STANDARD: Mill radius must be within a tolerance Of plus or
minus .010" of blueprint specifications.-

SOURCE FOR STANDARD: Writing ,team of incumbent workers

CONDITIONS FOR PERFORMANCE.OF TASK:

Blueprint
Dial indicator
End mill cutter
Mill & accessories
Mill wiggler
Precision measurement instruments

Prepared workpiece
Step blocks
Straddle clamps'
T-bolts
Vern-ter-call-per

Cutting oil,

PERFORMANCE GUIDE:

1. Identify materidl'of workpiece.
2. Mount-turntable.
3. Center spindle over center line of turntable.

4. Align and clamp workpiece to turntable.
5. Select and mount clamp.
6. Select and set speed, feed, and depth of cut.
7. Move x or. y axis of table from centerline of turntable to

desired radius
8. Apply cutting oil and rough cut.
9. Measure radius and readjust if needed:

10. Check surface finish andmill to specifications.



DUTY': OPERATING MILLING MACHINES

1% o I

PERFORMANCE OBJECTIVE NO. 106
r _

a TASK: Mill cylindrical workpiece

^

STANDARD: Cylindrical workpiece .must be milled to a tolerance
of -I- .010 of blueprint specifications.

SOURCE. FOR STANDARD: Writing-team of incumbent workers'

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint Cutter
Cylindrical workpiece Vertical milland accessories'
Precision measurement instruments
Work 'holding devices

sa u ,
PERFORMANCE GUIDE:

1. Identif=y material of workpiece.
2. Clamp and align turntable.
3. Clamp and align workpiece.
4. Select and mount cutter.
5. Select and set speed, ,feed, and depth of cut.
6. .Touch-off.and mill to specifications.
7. Inspect surface and measure workpiece for accuracy.'
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DUTY: OPERATING .i44LING,MACHINES

PERFORMANCE OBJECTIVE NO. 107

TASK: Mill 'spur gears

STANDARD:. Gear must be-milled to mesh with oth ,gear.

SOURCE FOR STANDARD: Writing.team'of-incumbent workers

CONDITIONS FOR PEREORMANCE,OFJASK:

Bluepaint .

Dividinghead .

R4ecision measurmenek,insti-uments
Gear tooth-cutter -

Machinery handbook - jr

PERFORMANCE GUIDE: -

le

Mandrel
-Mill and accessories
. Gear, blaft f,

Tails-EQ-6k

Driving dog_

?4

1. Press gear blanicon mandrel.
2. Mount diyidinghead and tapstock ;.*

3. :Center and secure-mandrel to dMdingheati., .--

4. Selettccorrect number 'and diametrical pitch "series
number of9-teeth on gear eank.

5. ,Secure cutter to mill, ,°'
6. Determine and, set,indexirig head to correct divisidh5::.

7. Center gear blank to cutter.
8. Select,and set speed, feed, and depth of cut.
9. Cut gearito specifications.

1:s



DUTY: OPERATING MILLING MACHINES

117

PERFORMANCE OBJECTIVE NO. 108

o

TASK:-Mill internal slots using slotter and attachments

STANDARD: Mill slots must be Milled to a tolerance of +0.010"

of blueprint specifications.
-0.000"

SOURCE-FOR STANDARD:, Writing teamofincumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:
°

Blueprint:
Precision.measurement instruments
Slotting attachment-.

Slotting:cutter
,,Vmdcal mill With accessores.
Work'holding device
elOrkpiece

FFRFORMANCE .

1. Identify material of sarkpiece.

2. Secure workpiece to work holding device.

3. Select and secure cutter to spiddle.
4. Select and agljust stroke length.
5. Align cutter to workpiece.
6. Set speed.
7. Slot to specifications..

r-



DUTY: OPERATING MILLING MACHINES -

PERFORMANCE OBJECTIVE NO. 109

TASK: Perform end milling

STANDARD: Milled surface must be relatively free of deep tool.marks.

SOURCE FOR STANDARD: Writing team of incumbent workers
i 2

CONDITIONS FOR PERFORMANCE OF TASK:
. ,

-0.

.

Blueprint' I' - Prastic mallet or lead' hammer
PreciOon measurement instruments
End mills . Work holding device.

.

. Vertical mill and accessories . Workpiece, with layout lines
,....

PERFORMANCE GUIDE:
a ;

1. Identify material of workpiece.
2. Mount.and align °vise.

Secure workpiece inwork, holding device.
4. Select and filouht end 1mi 1 1 . .

.5. Select and set speed and feed.
6. Mign workpiede, touch off, and set depth of cut on quill..
7.° Mill to.prescribed lines measure foraceurady, and make

necessary adjustments,
8. Mill to slieciftcitions.
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PERFORMANCE OBJECTIVE NO. 110

TASK: Perform flycut

STANDARD: ,Fisicut barAiutt be squared and parallel to within
-1-.010 Square. of. blueprint Specifications-,

SOURCE FOR STANDARD: Writing team of incumbent workers

. .

CONDITIONS FdR PERFORMANCE OF TASK:

BlUeprint
Dial indidator-.:
Flycutter
Precision:measurement.insiruments-
Collet

-PERFORMANCE GUIDE:

Plastic mallet
Work !riding device
Workpiece
Milling machine & accessories

-1. Identify material of workpiece.
2. Mount and align work holding device.
3. Secure,workpiece in work holding device.

4. Select and mount flycutter in collet.
Selett and set speed and feed.

6. Align cutter to workpiece, touch-off; and set depth of cut.
7. Mill surface A.
8. Remove workpiece, deburr, rotate, workpiece 1800, and secure in

,work holding device. Workpiece must be firmly seated on first
milled surface (for *squareness).

9. Mill opposite surface (B).
10. Position first milled surface against squared fixture

surface C.
11. Mill surface D.
12. Measure for accuracy of cut.

and mill
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DUTY: OPERATING MILLING MACHINES

PERFORMANCE OBJECTIVE NO. 111

TASK: Perform index

ANDARI. Index workpiece must be to within +
f blueprint specifications.

SOURCE FOR STAN

minute in 360°

ARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Aligning devices
Milling machine & accessories
Precisiori measurement instruments

Milling cutter
Machinist handbook

PERFORMANCE GUIDE:

1. Identify material of workpiece.
2. Mount and align dividinghead.

3. Select and mount cutter.

4. Mount and align work holding device and workpiece.

5.. Determine number of indexes workpiece must be rotated.

6. Set up indexing unit of dividinghead.
a. select appropriate indexing plate
b. mount indexing,plate to dividerhead

c. secure index sector arms

7. Select and set-speed and feed.
8. Touch off, make primary cut, and adjust for

9. Measure for blueprint specifications.

10. Recut, if necessary. ,

11. Rotate indexing unit for each cut specified.

12. Inspect and measure finished part to blueprint specifications.

Bluepr4nt
Dividinghead and.accesSories,,

-.Wcirk holding device

Workpiece

depth of cut.
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DUTY: OPERATING MILLING MACHINES

PERFORMANCE OBJECTIVE NO. 112

TASK: Perform reaming operation's

STANDARD: A tolerance of +0.0001" to +0.0005" is required
for reamed hole.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint Reamers
Chuck Work holding device
Combination-dri-1-1and-counters-i-nk--Workpiece
Drills Lathe
Precision measurement instruments

PERFORMANCE GUIDE:

1. Identify material of workpiece,.
2. Mount and align work holding device.
S. Secure and align wbrkpiece.

Select and set speed and feed.
5.

6.,

7.

Center drill workpiece.
Drill workpiece to specifications.
Ream hole to specifications.
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DUTY: OPERATING MILLING MACHINES

.PERFORMANCE OBJECTIVE NO.1113-

TASK: Perform cutting-off operation

STANDARD: Cut off operations must:be performed within a Ulerance:
of + 1/64" of .blueprint specifications.

SOURCE FOR STANDARD; Writing team of'incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Arbor and collars
Precision measurement instruments
Assortment of. cutters
Blueprint

PERFORMANCE GUIDE:

Work holding device
Workpiece
Blocks
Horizontal milling machine

1. Identify material of workpiece.
2.. Mount and align workpiece in work holding device.
3. Select and mount cutter,
4. Select and set speed, feed, and depth of cut.
5. Align-workpiece to cutter. _

6. Perform milling operation to blueprint specifications.
7. Measure finished part for accuracy.
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DUTY: OPERATING MILLING MACHINES

PERFORMANCE OBJECTIVE NO. 114

TASK: Perform straddle milling operations on the horizontal mill

STANDARD:. Workpiece must be milled to an accuracy of 0.002"
of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

'CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint Milling machine & accessories
Feeler gage Parallels
Lead .hammer . Rule.
Micrometer caliper Scribers
Milling machine arbor with spacers Side milling cutters
Square Vise
Workpiece

PERFORMANCE GUIDE:

1. Identify material of.workpiece.
2. Secure vise to machine table.
3. Select, mount, measure, and align cutters.
4. Mount workpiece.
5. Select and set speed and feed.

a. use conventional* milling
6. Align cutters to workpiece.
7. Make preliminary cut.
8. Measure and make adjustments as necessary.,-
9. Mill,to specifications and inspect workpiece..
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DUTY: OPERATING MILLING MACHINES

IERFORMANCE OBJECTIVE NO 115

TASK: Set speards*and feeds for milling work

STANDARD: Speed and feed must meet for machinability rating of
workpiece..

SOURCE FOR'STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint.
Machinery handbook .

Manufacturer's operation manual for milling machine.
Milling machine,

PERFORMANCE GUIDE:

Speed
1. Identify material to be machined.
2. 'Identify cutter tc be used.

3. Determine condition of milling machine._

11. Determine depth of cut.
5. Establish material cutting speed.

6. Determine speed setting for machine using tables in. handbook.

7. Set up speed according to operation manual.

Feed
1. Repeat step 1 to 4 under speed.
2. Determine feed using tables in handbook.

3. Set up feed according to operation manual.



DUTY: OPERATING. ILLING MACHINES

PERFORMANCE OBJECTIVE NO. 116

TASK: Square workpiece using dividinghead (40:1)

STANDARD: Workpiece must be square within .005"

.
of blueprint'specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Arbor - Scrap workpiece

Milling machine with accessories Side cutter

Blueprint Soft-faced hammer

Chuck Square

End mill cutter Workpiece

Precision measurement instruments Dividinghead

PERFORMANCE GUIDE

1. Identify workpiece material.

' 2. Mount and position dividinghead on machine table.

3. Secure dividinghead in vertical position.

4. Mount and align scrap workpiece in dividinghead.

5. Mount and secure end mill cutter in chuck or mount and secure

side cutter on arbor.
6. Select and set speed and feed.

7. Make cut to desired 'depth.

8. Turn off 'cutter, rotate crank handle 10 turns, turn cutter

back on, and make cut-to desired depth.

9. Reposition cutter:and repeat step 8.

10. Step 8 is to be completed four times until workpiece is finished.

11. Check for squareness and accuracy.



.J26

DUTY: OPERATING MILLING MACHINES

PERFORMANCE OBJECTIVE NO. 117

:TASK: Square, up metal using table'vise.

STANbAKO: Workpiece must be squared to within +.005"
parallel.

SOURCE FOR STANDARD: Writing team o

CONDITIONS FOR PERFORMANCE OF TASK:

Arbor
Blueprint
Mill cutter
Milling_macline with accessories
Precision measurement instruments

PERFORMANCE GOIDE:

incumbent workers

Shim stock
Soft-faced hammer
Square
Vise
Wort iece

1 Identify workpiece material.
2. Mount and positlon vise.
3. Selcct and mount cutter.
4. Salect and sf,t up speed and feetE
5.___Mount_and_aliqn workpiece to cutter.

6. Make first cut.
7. Turn off cutter, measure for.accuracy,

to finished side against fixed jaw, and
_8. Make second cut to depth.
9. Measure for accuracy and place workpiece

finished surface is on the bottom of the
10. Make third cut.
11. Turn off cutter,' measure for accuracy
12. Cut remaining side.
13. Measure for squareness and accuracy.

and rotate workpiece
secure.

so that second
vise.

and rotate workpiece.



DUTY: OP 'LRATING POWER SAWS

PERFORMANCE OBJECTIVE NO.'118

TASK: Weld bandsaw blades to insert for contour welding.

STANDARD: Butt weld Must- not have weld cracks and overlap,joints.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE CF TASK:

Band5aw with butt welder and grinder
Drilled workpiece
Machinery reference manual

PERFORMANCE GUIDE:

1. Cut off electrical power
2. Remove blade tension.
1._ Cut blade.
4. Inset blade properly through workpiece.
5. Butt weld hlade.
6. Inspect blade for proper weld.

7. Anneal weld point.

8. Grind weld.
9. Remount blade and adjust blade tension.



DUTY: OPERATING POWER SAWS

PERFORMANCE OBJECTIVE NO. 119

TASK: Measure and cutt off material with power hacksaw

STANDARD: .Material must be cut off to within alolerance of
+1/16"Y blueprint specifications.

---SOUkEFORSTANUARD: Writing team of incumbent workers

CONDITIONS. FOR PERFORMANCE OF TASK:

File
'Floor stand
Job specifications
Power hacks'aw

PERFORMANCE GUIDE:

Scribe
Steel, rule

Workiece
Saw vise

Measure and Mark Material
1. Refer to job specifications for dimensions.

2. Measure to dimensions.

3. Mark location with file or scribe.

Cut Off Material
1. Secure material in saw vise.

a. support with floor stand if necessary

2. Lower saw to workpiece.

3. Adjust material to required length (allow 1/16" for cut).

4. Lock material in vise.
5. Adjust gauge or stop.

6. Lower saw to material.
7. Adjust coolant nozzle.
8. Saw to specifications.(allow 1/16" tolerance



'DUTY: OPERATING POWER SAWS

PERFORMANCE OBJECTIVE NO. 120

TASK: Remove and replace saw blades

STANDARD: Blade must be ,tight to prevent damage.. Teeth" must be
in direction of cut to'be made.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

lades-:
Hand tools
'Power hacksaw.

Reference handbook
Metal band saw

PERFORMANCE GUIDE:

Power Hacksaw
1. Select saw blade.
2. Cut off all electrical power:.
3. Release tension clamp.
4. Remove and store blade.
'5. Adjust for length of new blade.
6. Insert new blade in frame.
7. Check to insure teeth point in direction of cut to be made.
8. Tighten blade in frame.

Metal Band Saw
1. Select saw blade.
2. Cut off all electrical power.
3. Release tension on blade.
'4. Remove blade.
5. Loop blade for storage.
6. Check guides, replace if necessary.
7. Unwind new blade.
8. Install new blade.
9. Apply proper tension

and guide seating.
o blade and inspect for blade direction
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DUTY: OPERATING POWER SAWS

.3

PERFORMANCE OBJECTIVE NO. 121

TASK: Saw scribed lines

STANDARD: Workpiece must, be sawed to within + 144. of job
specifications.

II

SOURCE FOR STANDARD: Writing team of incumbent wcIrkers

CONDITIONS FOR PERFORMANCE,OF TASK:

Job specifications
Measurement instruments
Metal bind saw with accessories
Support and holding devices
Workpiece

PERFORMANCE GUIDE:

1. Check scribed lines for clarity..
2. Mount and align inachine guide.
3. Check to see that-correct blade is attached.
4. Determine and set correct cutting speed.
5. Adjust_and clamp saw guide.
6. Select and secure holding device.
7. Perform sawing operation.

a. support workpiece if necessary.
_b.. align scribed line 10 blade
c. advance workpieceinto-,saw-itpsteady :pressures
d. saw to specifications 4 1 *

I
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DUTY). 'OPERATING POWER SAWS''

PERFORMANCE OBJECTIVE NO. 122

TASK. Set speeds and feeds for sawing operations

STANDARD: Speed and feed must have machinability rating of workpiece.

SOURCE Rill-STANDARD: Writing, team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Description of workpiece
J b specifications
Machinery handbook
Manufacturer's operation manual

PERFORMANCE GUIDE:

1: Determine material to be sawed.
2. Determine type of saw to be used.
3. Determine speed' and feed requirements.
Z. 'Set machine speed an,d feed according to manufactdrer'se.

operation manual.



DUTY: OPERATING POWER SAWS

PERFORMANCE OBJECTIVE NO. 123

TASK: Select and install saw blades .

STANDARD: Blhesused must be appropriata to material variablei.

SOURCE'FOR STANDARD: Writing team of incumbent workers

ONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
-Reference handbook'
Selection of saw blades
Workpiece

PERFORMANCE GUIDE:

1. Identify kind of.material of workpiece.
2. Identify shape and thickness-of. workpiece.
3. Select blade requirements of appropriate pitch from reference

table.
4. Determine, length, width; and-thickness of blade.
5. Select appropriate blade.
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DUTY: OPERATING PRESSES

PERFORMANCE OBJECTIVE NO. 124

TASK: Set up and punch materials with press

STANDARD: Parts must be punched to die specifications.

SOURCE FOR STANDARD: Writing team.of incumbent workers

CONDITIONS-FOR PERFORMANCE OF TASK:

Blueprint
Jig and punch
Scale or tape
Workpiece material

PERFORMANCE- GUIDE:

1. Calculate amount of force required.
2. Secure jig to press table.
3. Secure punch to ram.
4. Hand. align' jig for table and Part* cledrance.
5. Visually inspect jig mount and punch clearance for
6. Place material in jig:
7. Turn on power to press.
8. Punch part.

nsPee-9.11d=ineastir
10. Readjust jig, if necessary.
11. Produce desired number of parts.
12. Calculate amount of force requiyed.

safety.
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DUTY; OPERATING PRESSES

PERFORMANCE OBJECTIVE NO. 125

TASK: Select accessories and attachments

STANDARD: Punch accessories and attachments must have capacity to
finish operations.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE65INSK:

Blueprint
Selection of accessories and attachments

PERFORMANCE GUIDE:

1. Review blueprint for parts to be punched.
2. Select correct attachments and accessories as

specifications.

indicated by



DUTY: OPERATING

PERFORMANCE OBJECTIVE NO.

TASK: ' Set up press and assemble, parts

STANDARD: AssembleCpartsmust,be fastened securely.,

SOURCE FOR STANDARD: Writing team of incumbent workers

CONTrrIONS FUR PERFORMANCEOFTASK..
0

Bluepiint
Clamps
Lubricant
Parts to-be assembled
Precision measurement instruments
Press

PERFORMANCE GUIDE:

1. Place and Clamp stationary part to table.
2. Align moveable part with stationary part.
3. Lubricate both parts.
4. Turn on power to pres.
5. Lower ram to moveable part.
6. Check hydraulic pressure of operation.
7. Check for galling.
8. Press and assemble to tolerance specifiedon blueprint,

following proper-sequence.



DUTY: OPERATING. PRESSES

136

PERFORMANCE OBJECTIVE NO. 127

TASK:Set up press and disassemble parts

STANDARD: Parts.must.be dissseWedfollowing sequence:9n assembly ,------
drawing_

SOURCE FOR STANDARD: Writing team. of i,rcumbent workers

CONDITIONSFORPERFORMANCE OF TASK.

Assembly drawing
Blueprint
Clamps
Lubricant
Part to be disassembled
Press

PERFORMANCE GUIDE:

1. Place and clamp stationary part to table.
2. Align moveable part to ram.
3. Lubricate both parts.
4. Turn on power to press.
5. Lower ram to moveable part.
6, Disassemble according to sequence on blueprint.
7. Apply pressure to moveable part.
8. Check for galling.
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DUTY: OPERATING PRESSES

131'

PERFORMANCE OBJECTIVE NO. 128

TASK: Straighten miscellaneous parts with presses

STANDARD: Bent part.must be straightened parallel to press bed to an
accuracy of plus or minus 1/64";

.

SOURCE. FOR STANDARD: Writing team of incumbent workers

tOND-ITIONSFOR TPERFORMANCE 70E-JASK:

Bar flat or reel
Bent shaft
Jigs
Rule
Spacers
Straight edge

PERFORMANCE GUIDE:

1. Place bent part between spacers.
2. Use appropriate jig, if necessary.
3. Press part to straighten to a parallel tolerance of plus

or minus 1/64".
4. Check part by rotating part. Use dial indicator.



DUTY: OPERATING PRESSES-.

PERFORMANCE OBJECTIVE NO. 129

TASK: Set up

`STANDARD: .Part must be reassembled to a tolerance of plus
or.minus.1/64":

SOURCE FOR STANDARD: Writing team of incumbent workers

Blueprint Lubricant

Clamps MeasurinvinstruMent
Gears .rulley or wheel

Key Shaft cut with keyWay

-PERFORMANCE GUIDE:

1. Perform set up.
a take and record measurement of position of-part to_ be

removed
b. align moveable part with ram

2. Remove part(s).
a. lubricate both parts
b. turn on power
c. check disassembly procedures
d. apply presure to remove part
e. remove part(s)
Replace part(s).
a. lubricate both parts
b. turn on power
c. check disassembly procedures
d. align keyways
e. -apply lubricant to all parts
f. insert key and press parts together

g. checktolerance as measured in Step
4. Perform set up.

-
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DUTY: OPERATING SHAPERS

PERFORMANCE OBJECTIVE NO. 130,

TASK: Align.shaper attaChment workpieCei. and cutting tool:-

STANDARD: Ram stroke must clear Workpleceon_fOrwatd stroke
by 1/4"-and 1/2", on return::strOke:

SOURCE FOR STANDARD: Writing team of incumbent workers.

CONDITIONS FOR PERFORMANCE OF TASK:

Aligning key stock-:
Blueprint

-Combination set square
Cutting tool

PERFORMANCE GUIDE:.

1. Secure work holding device..
2: Mount and align key stock.
3. _Square workpiece to ram head.

.4.. -Replace key-Stoak with workpiece.
5. Adjust shaper and cutter.to,workpiece

a, adjust clapper box
b. adjust for clearance
c. adjust for length of stroke
d. adjust for strokes per minute

Dial indicator
Shaper operations manual
Work holding device
Workpiece
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DUTY: OPERATING SHAPERS

PERFORMANCE OBJECTIVE NO, 131

TASK: Set speeds and feeds of shapers.

STANDARD: Speeds and feeds of shapers must be in accordance to
material variables and machinabili,ty ratings.

SOURCE FOR STANDARD: Writing team of incumbent workers'

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint Shaper hand tools.
Machinist handbook Shager operations manual-
References Workpiece

ro

PERFORMANCE GUIDE:

Select and Set Cutting Speed
1. Identify material of workpiece.
2. Identify cutter material to be used
3. Determine cutting speed using table specifications.

4. Determine setting of cutting speed based on desired length
of cut and shaper strokes per minute.

5. Set up shaper for desired cutting speed acCording to operations

manual.
Select and Set Feed

1. Identify material. of workpiece.
2. Identify cutter material.
3. Determine depth of cut needed.
4. Determine feed according to desired finish.
5. Set feed acckAing to operations manual.
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DUTY: OPERATING SHAPERS

PERFORMANCE OBJECTIVE NO. 132

TASK: Select, shape, and sharpen cutting tools

(PO

STANDARD: A radius gage check must be within plus or minus 1/32"
table profile specifications, and angular measurements must
be plus or minus 1/2 degree.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Bench grinder
Coarse and fine grinding wheels
Combination square
Coolailt

PERFORMANCE GUIDE:

Cutting tool or blanks;
Radius-gage
Reference book
Wheel dresser
Workpiece

Cutter Selection
1. Identify workpiece material.
2. Determine type of cut.
3. Determine profile of cutter to perform machining.
4. Select proper cutter.

Shape and Sharpen
1. Repeat steps 1 to 3 under cutter selection.
2. Select cutter for job and to fit tool holder.
3. Check and dress grinding wheel.
4. Grind tool to rough shape (use coolants as-needed)
5. Measure to determine finish cuts.
6. Grind tool to desired specification and sharpen.



DUTY: PERFORMING PRODUCTION MACHINIST LINE'WORK

PERFORMANCE OBJECTIVE NO. 133

. -

TASK: Remove and, install pins

tn.

STANDARD: New pins must be aligned to the shaft.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS*FOR PERFORMANCE OF TASK:

.Drill .pfirtialehes

Hammer
Job specifications 'ScreW,,extractor

Machinist's handbook WOrkpece
Measurement instruments. j'int

PERFORMANCE GUIDE:

Remove Taper or Straight Pin ,

1. Select tools to remove pin.

2. Drive out or remove pin.
3. Inspect pin for damage (replace if damaged).

Remove Damaged Straight Pin
1. Drill out Pio, or
2. remove pin with screw extractor.
3. Inspect hole for damage.
4. Select replacement pin.

Install Taper or Straight Pin
1. Select pin.
2. Select installation tools.
3: Lineupparts=asneedeTE.
4. Drive in pin and secure.
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.DUTY: PERFORMING PRODUCTION MACHINISTAJNE WORK.'

PERFORMANCE OBJECTIVE NO; 134

TASK: Remove frozen or seized parts

STANDARD: Frozen or seized parts must be removed.-

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Drill press
Machine or piece of equipment with frozen or seized part.

Press-
Screw extractor

PERFORMANCE GUIDE:

1. Select proper removal method.
a. drive out part, or .
b.. drill out part, or,
c. drill and use screw extractor, or
d. press out part

2. Remove frozen or seized part.

,3. Inspect part for damage.

4. Forward machine or equipment to next work station.



DUT.Y:'
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MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. '135

TASK: Insped and qbage drive pulleys or belts

STANDARD: Pulley and lielts must run true at all speeds.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

_BMts
Hand tools
Machinery handbook
Maintenance manual'
Fixture (belt)

PERFORMANCE GUIDE:

Pulley puller
Pulleys
Wrenches
Measurement instruments
Clamps

1. Cut off equipment electrical power.
2. Release telt tension.
3. Inspect belt for dryness, oil saturation,
4. Determine if belt needstreplacement.
5. Select replacement belt,

a. select type (flat/Vee: A or ,B)

b. measure, belt for replacement

c. select new. belt -

d. Splice, late new belt, or_glue
6. Inspect pulley for wear, cracks, replacement
7. Remove and replace pulley.

a. select type (flat/Vee:. A or B)
b. measure for replacement
c. remove pulley
d. select new pulley
e. place new pulley on shaft
f.. align pulley to shaft

8. Install original or new belt.
a. align shafting and pulleys
b. maunt_belt_
c. adjust belt tension

wear, stretching.
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 136

TASK:. store,Aand tools,.cutters, fixtures, jigs,
attachments k. '

_STANDARD: !Items must qe;readlly availabje for next job.

.SOURCE FOR STANDARD:, Writing team of incumbent workers

' CONDITIONS FOR PERFORMANCE OF TASK:

Brushes

Cleaning fluid
Light oil'
Cutters
Attachments

PERFORMANCE GUIDE:

1.% Wipe or lightlysbrusk away shavings, moisture, oil or'grease.
2.: Inspect fOr damage.
3. Check for operation.:
4. Wipe dry.
5. Apply flight oil.
6. Store in proper place.
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 137

TASK: Install, level, and fasten down machines

STANDARD: Machines must be level according to master level.

SOURCE FOR STANDARD: Writing team of incumbent workers'

CONDITIONS FOR PERFORMANCE OF TASK:

Fateners
Hand-tools
Installation equipment
Master levpl

Maintenance manual
Operations manual

Wrepches

PERFORMANCE GUIDE:

Installation
1. Refer to operations and maintenance manual for sequence

installation.
2. Place machine in proper location and position.

3. Connect or haye connected all electrical power.

4. Connect air supply.

Leveling
1. Check level in all directions.

2. Adjust with shims or other leVeling device,

Lagging Down
1. Tighten down nuts or fastenprs,
2. Check level with power off.

3. Check ievel with power. on.

4. Adjust mounting.- -.-

5. CheCk level in all directions.
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 138

TASK: Replace and adjust machine parts

STANDARD: Parts must be' replaced and adjusted in accordance with
their sequence.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cleaning materials Measurement instruments

Equipment Tools

Job specifications Work order

Lubricants

PERFORMANCE. GUIDE:

1. Secure and study work order and job specifications.

2. Receive inspected, repaired, or replacement part.
3. Inspect usability of part.'
4.'Determine and get needed tools, equipment, and measurement.

-41nStruments. needed..

5. Determine proper sequence for assembly.
'6. Assembly all parts as required.
7.. Replace all retaining fasteners.

. 8. Lubricate machine.
9. Make adjustments.
10. Check required-machine part movement.
11. Make refinement adjustments.
12. Check ,'machine operation in low speed.
13. Test machinein all speeds and feeds.
14. Make adjustments.
15. Clean work station and return tools and equipment to storage.
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DUTY.: MAINTAINING MACHINES SAND TOOLS:-

PERFORMANCE OBJECTIVE NO. 139

TASK: Inspect and remove, replace, or adjust machine guard

STANDARD: Machine guards must be positioned to protect operator.

SOURCE FOR STANDARD: Writing team of,incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Hand tools
Maintenarice manual
Measurement instruments.
Operation manual

PERFORMANCE GUIDE:

1. Check operation's and maintenance
guards.

2. Obtain guards for those missing.
3. Inspect machine guards.

a. determine any defects
b. determifie adjustments needed
c. remove damaged guards

4. Replace/adjust guards.
a. replace missing or damaged guards.
b. adjust guards .to manufacturer's specifications

manual to account for all



DUTY:
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MAINTAINING. MACHINES AND TOOLS,

PERFORMANCE OBJECTIVE NO. 140

TASK: Scrape and paint machines.

STANDARD: Machine surface must be painted.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

.Cover cloth
Machine, to be painted
Paint
Paint brushes

.PERFORMANCE GUIDE:

1. Cover machine parts not to be painted.
2. Sand and scrape machine to bare metal, if needed.
3. Spray or brush priMer, coat.
4. Allow primer coat to dry.
5. Select and stir machine paint.
6. Clean paint brushes or get new ones.
7.- Paint exposed area.
8. Clean brush and clamp lid back on paint can.
9. Store paint and brushes.

10. Take off cover and dispose proper
11. Clean machine and work area.

Paint stick
Sandpaper and steel wool
Scraper
Spray primer paint.

. .
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO.141

TASK: Inspect and repair hand tools

STANDARD: :fools must be maintained for proper repair work.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Broken hand tools
Job specifications
Manufacturer's standards

PERFORMANCE GUIDE:

1. Inspect hand tool and determine damage.
2. Determine if tool can be repaired.
3. Repair hand tool.

a. obtain needed part
b. dismantle hand tool
c. assembly hand tool with new part
d: adjust and check for accuracy
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DUTY: MAINTAINING MACHINES.AND TOOLS
,;

PERFORMANCE OBJECTIVE NO. 142

TASK:-,Store grinding wheels

STANDARD: Wheels must be protected from damage.

SOURCE FOR STANDARD: Writing-team of incumbent workers.

CONDITIONS FOR PERFORMANCE OF TASK:

Assortment of grinding wheels
Instructions for storage

PERFORMANCE GUIDE:

1. Transport grinding wheels to storage area observing safety
procedures.

2. Store wheels in dry area with'conditions of proper temperature
and humidity.

3. Store wheels in appropriate racks.
4. Store wheels in order from oldest to newest.
5. Protect wheels from impact.
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 143

TASK: Store precision tools

STANDARD: Tools must be stored' for protection and their reliability.

SOURCE FOR STANDARD: Wriiing team o' nt'r::rkers

CONDITIONS FOR PERFORMANCE OF TASK:,

Clean,rags
Precision toolS
Rust preventative
Storage case
Tool and instrument oil

PERFORMANCE GUIDE:

1. Handle all precision tools gently.
2. Inspect tools for damage.
3. Wipe surface free of dirt, grit, and, oil.

4. Wipe surface Iv.
5. Apply light coat of tool and instrument of

6. Store in proper case.
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE

TASK:

OBJECTIVE NO.144
0

Perform maintenance on lathe

STANDARD: Lathe must be reliable and dependable for immediate work.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cleaner Handtools

Precision measurement instruments Lubricant

Operation manual or manufacturer's specifications

PERFORMANCE GUIDE:

. 1. .Inspect lathe formaintenance or-repairs needed.
2.. Clean lathe.
3. Lubricate lathe.
4. Perform other routine maintenance as needed.

5. Make minor repairs or adjustments as needed.

158
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 145.

TASK: Perform maintenance on milling machine

STANDARD: Milling machine must be reliable and dependable for
immediate work readiness.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cleaner Hand tools
Precision measurement instruments Lubricant
Operation manual or manufacturer's specifications

PERFORMANCE GUIDE:

1. Inspect milling machine for maintenance or repair needed.
2. Clean milling machine.
3. Lubricate milling machine.
4. Perform other maintenance as needed.
5. Make minor repairs or adjustments as needed.
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MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 146

TASK: Perform maintenance on drill press

STANDARD: Drill press must be reliable to perform all operations.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cleaner
Lubricant
Service Manual

PERFORMANCE GUIDE:

1. Read and interpret maintenance instructions in-service manual.

2. Clean, lubricate, and.perform other maintenance according to

instructions.

3. Adjust quill feed spring for proper tension.
4. Turn machine on and position machine to various spindle speeds.
5. Replace all covers. and guards.



DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 147

TASK: Perform maintenance on grinder

STANDARD: 'Grinder must be immediately reliable'and available to
function sattsfactorily.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cleaner
Hand tools
Machinist's handbook

PERFORMANCE GUIDE:

Manufacturer's specifications
Rawhide mallet

1. Clean and lubricate grinding machine.
2. Test wheel for cracks,.Check flanges for burr.
.3. Replace wheel if cracked.
4. Inspect bearings and spindle.
5. Check exhaust system connections.
6. Inspect wheel guards.
7. Inspect boundary of guard opening.
8. Inspect coolant tank and motor.

161



DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 148

TASK: Perform maintenance on band saw

STANDARD: Machine must be dependable for immediate work.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cleaner

Lubricant
Manufacturer's operation manual

PERFORMANCE GUIDE:

1. Clean, then lubricate bearing only.
2. Inspect holding devices.
3. Check band guide for.wear.
4. Check band saw blade for mounting, tension, set, and sharpness.
5. Inspect rubber tires on driye wheel and idler wheel.
6. Align idler wheel in vertical position.
7. Grease drive train in gear box.
8. Inspect power down feed (if available).

162
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. .149

TASK: Select coolants, cutting oils, or ',Compounds:

STANDARD: Coolants must have sufficient quality to insure heat
.dissipation and rust preventative,

SOURCE FOR-STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Compound
Coolant
Cutting oil

PERFORMANCE GUIDE:

Tool engineer's handbook.
Workpiece
Job specifications

1. Review job specifications and handbook tables.
2. Determine machinability of workpiece.
3. Identify cutting tool,laterial. .
4. Determine machinery operation.
5. Select coolant, cutting oil, and/or compound.
6. Mix components if necessary..

4
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO: 150.

TASK: ,Clean arbor press

STANDARD: Arbor press must be clean for new grease and oil.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Brush
Cleaning rags,
Cleaning solvent
Rubber gloves

PERFORMANCE GUIDE:

1:: Apply cleaning. solvent With brush, wearing rubber gloves.

2. Remove all oil, grease, chips, and grit from press.
Wipe .press dry with clean rags.

4. Inspect press.
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 151

TASK:' Lubricate arbor press

STANDARD: Press must be greased fo'r protection against wear.

SOURCE FOR STANDARD: Writing team of'incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Grease gun.
Lubricants
Manufacturer's manual.
Oil can

PERFORMANCCGUIDE:

1. Determine lubricants to be used.
2. Identify parts to be lubricated.
3. Lubricate parts.
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 152

TASK: Clean hydraulic press

STANDARD: Press must be ready to receive new lubricant.

s

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

.Brush
Cleaning rags
Cleaping'solvent
Rubber gloVes

PERFORMANCE GUIDE:

1. Disconnect all electrical power to press.
2. Wearing rubber glOves apply cleaning solvent to working parts

of press.
3. Remove all oil, grease, chips,and grit from press.
4. Wipe press dry with clean rags.
5... Inspect press,
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE. OBJECTIVE NO. 153

TASK: Lubricate hydraulic press

STANDARD: Press must be lubricated irr aecordance With-maintenance
schedule.

SOURCE FOR STANDARD: Writing team.of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Bucket
Grease gun
Lubricants

PERFORMANCE GUIDE:

Manufacturer's manual.
Oil can

1. Disconnect electrical power to press.
2. Locate hydraulic fluid drain plug.
3. Drain fluid into bucket.
4. Locate, remove, and inspect filter.
5. Clean filter or replace.
6. Return filter to. press.

7. Replace drain plug.
8. Locate hudraulic fluid fill caps.
9. Replace hydraulic fluid.
10. Lubricate moveable parts.
-11. Rand lubricate ram.
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 154

TASK: InspectInspect arbor press

STANDARD:. Press must function efficiently and be dependable.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Arbor press
Checklist for safe operation conditions.

PERFORMANCE GUIDE:

1. Inspect gears for signs of excessive wear.
2. Inspect gear rack for signs of excessive wear.
3. Check bed for cracks.
4. Examine handle checking for bends.
5. Determine process for correction of deficiencies.
,6. Determine whether rack can be raised to clear part.
7. -Inspect rachet for wear.
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE N0,55.

TASK: Inspect hydraulic press

STANDARD: Press must be readily available and operational.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Hydraulic press
Checklist for safe operation conditions

PERFORMANCE GUIDE:

1. Look for hydraulic fluid leaks.
2. Check lowering and raising cable for broken strands and

placement in pulleys.
3. Examine press for bent pins.
4. Determine if holes are worn.
5. Check fluid level in hydraulic press.
6. Determine process for correction of deficiencies.
7. Check hose connections.
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 156

TASK: Inspect work area-for safP working environment-

STANDARD: All unsafe working conditions must be reported immediately
to supervisor.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Checklist of safe working conditions
Work area

PERFORMANCE GUIDE:

1. Inspect machine tools.,
a. safety guards .

b. controls
c. ventilation
d. tool attachments

2. Check hand tools.
a. clean
b'. storage

3. Wear personal protection equipment.
a. foot, eye, head protection

4. Post waring signs.
5. Identify first aid station.
6. Check floors around machines for safety markings.

a. clean
b. mark clearly

O
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DUTY: MAINTAINING SHOP FACILITIES AND WORK AREAS.

PERFORMANCE OBJECTIVE NO. 157

TASK: DisPose of scrap metal, chips, shavings, and trash or

waste material . ,f

STANDARD: Scrap and waste material must be disposed of in accordance
with safe practices as outlined by OSHA.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Brushes
Cleaning materials
Containers
Supplies
Scrap material and waste.
Safety procedures for waste disposal

PERFORMANCE GUIDE:

1. Separate brass and aluminum chips into different containers

for recycling. .

2. _Clean floor around chip containers.



167

DUTY: MAINTAINING SHOP FACILITIES AND WORK AREAS
4,4

PERFORMANCE OBJECTIVE NO. 158

TASK: Clean and maintain work area

STANDARD: Work area must be safe in accordance with OSHA standards.

SOURCE FOR STANDARD:- Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Brooms
Brushes
Cleaner
Clean rags

PERFORMANCE GUIDE:

1. Turn machines off.
2. Clean machine or work area to floor level.
3. Clean and turn in all tools and equipment.
4. Clean up all oil, grease, or other liquids spilled.
5. Clear work area of all metal chips and shavings.
6. Return all metal stock to storage.
7. Place wipe cloths or waste material in disposal. containers.
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DUTY: READ A"n INTERPRET BLUEPRINTS

PERFORMANCE OBJECTIVE NO 159

TASK: Interpret metric blueprints

STANDARD: Blueprints must be read to specifications,.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprints,
Paper
Pencil

PERFORMANCE GUIDE:

1. Read blueprint and any notes or bill of materials that may

be attached.
2. Note the appropriate tools and materials for-the job.

3. Plan all details of the job to specifications.
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DUTY: READ AND INTERPRET BLUEPRINTS

;.,"',JECTIVE NO. 160

TASK: Interpretgeometric blueprints

STANDARD: Blueprint specihcations must be read to
produce accurate dimensions.

SOURCE FOR STANDARD: Writing team of incumbent workers.

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprints
Paper
Pencil

PERFORMANCE GUIDE:

1. Read blueprints and any notes or bill of materials that may

be attached.
2. Note the appropriate tools and materials needed for the job.

3. Plan all details of the job to specifications.
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DUTY: READ AND INTERPRET BLUEPRINTS

PERFORMANCE OBJECTIVE Nn.. 161'

TASK: Read information docks on blueprint

STANDARD: Iriformation must be clearly' understood and
applicable to the print.

SOURCE FOR STANDARD: Writing team of at t, it workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Paper
Pencil

PERFORMANCE GUIDE:

1. Read each Section of the information blocks (names of the

part, specified tolerance, etc.).

2. Note the plan for the job including tools and materials needed.

3. Read bill of material.
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DUTY: PERFORMING MATHEMATICAL CALCULATIONS

PERFORMANCE OBJECTIVE NO. 162

TASK: Convert fractions and metrics to decimals

STANDARD:
Fractions "and metric must be converted to decimal
dimension to an accuracy of plus'or. minus .001",

SOURCE FOR STANDARD: Writing team of incimbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Paper
Pencil
Calculator
List of fractions and metrics
Machinist's handbook with tables and charts for conversion

PERFORMANCE GUIDE:

1. Note fraction or metric measurement..
2. Divide numerator of fraction by the denominator.
B. 'Round answer off to nearest .001".
4. Verify answer with decimal equivalent chart from machinist's

handbook or other related conversion charts.

17
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DUTY: PERFORMING MATHEMATICAL CALCULATIONS

PERFORMANCE OBJECTIVE NO. 163

TASK: Convert decimals to drill sizes

STANDARD: Drill.size must be to the nearest calculation.

. SOURCE FOR STANDARD: Writing team of incumbentlorkers

CONDITIONS FOR PERFORMANCE OF TASK:

Paper
Pencil

Machinist's handbook
Decimals for dimensions ofdrill

PERFORMANCE GUIDE:

1. Check letter, number and fraction charts for, decimal
equivalents.

2. Select drill nearest to calculations.
3. Record answers..
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DUTY: USING WORK HOLDING DEVICES

PERFORMANCE OBJECTIVE NO. 164

TASK: Turn parts using center drivers'i

STANDARD: Part must be firmly seated between centers.

SOURCE FOR STANDARD; Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Centers (ballbearing and spindle nose center)

Drive plate
Lathe
LatheThog
Center drilled workpiece

PERFORMANCE GUIDE:

I. Mount drive plate and attach to spindl .

2. Attach lathe dog to workpiece..

3. Use bent tail of lathe dog for driving cylindrical pieces.

4. Use clamp dog for work with flat sides.

5. Use haedened drive centers to machine entire length of work

mounted between centers without lathe dog interference.

' Heavy and.light lathe cuts can be made.
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. :-

DUTY: USING WORK HOLDINGfDEVIdS

PERFORMANCE.OBJECTIlit NO. 165

TASk: Install workpiece in 3-jaw chuck

"g.

. STANDARD: Workpiece must be installed whilesobserving All safety
procedures. Workpiece must be aligned to a tolerance of
+ .008".

SOURCE FOR STANDARD...* Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Chalk
Lathe
WrenChes
Workpiece
3-jaw chuck and key (universal)

PERFORMANCE GUIDE:

1.. Open chuck jaws.
2.. Insert workpiece betc.veen jaws:.

*a. extension of workpiece must be held to a
minimum.

b. hold workpiece to_prevent workpiece from slipping
between two jaws.

Insert chuck wrench and tighten jaws while holding
'workpiece.
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DUTY: USING WORK HOLDING DEVICES

PERFORMANCE OBJECTIVE NO. 166

TASK: Install workpiece in 4 -jaw chuck

STANDARD: lOrkpiece must be installed while observing all safety

Procedures: Workpiece must be al` gned to a tolerance of

+ .001".

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Lathe
Chalk .

Dial indicator
Wrenches
4-jaw chuck and key ndependent chuck)

PERFORMANCE

1. Mount workpiece in 4-jaw chuck using rings on face of

to align.

2. Center workpiece with chalk using one jaw for each adjustment

a. mount toolholder in tool post

b. rest chalk on toolholder

c. rotate workpiece holding chalk against tool holder

d. dial in

3. Mount indicator on tool post.

4. Check each jaw with indicator against workpiece until all jab

are tightened to tolerance.

chuck



DUTY:

. 176

USING WORK HOLDING DEVICES

PERFORMANCE OBJECTIVE NO. 167

TASK: Hold parts using air chucks

0

...STANDARD:. Part must be 'centered to an.accuracy-of
.001" to f.005".

SOURCE-FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Approptiate air chuck for lathe or chucker
Workpiece compatible to chuck dimensions or capacity

PERFORMANCE GUIDE:,

I. Clean chuck to insure accuracy.
2. Install chuck into tapered or threaded spindle hole.
3. Test opening and closing of chuck.
4. Insert workpiece and close chuck jaws.
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DUTY; USING WORK HOLDING DEVICES

PERFORMANCE OBJECTIVE NO.,1.,68

0.

TASK: Machine parts.using collet chucks

STANDARD: Parts must be centered to an accuracy of
.0005" to .001".

SOURCE FOR STANDARD: Writing team of incumbent workers

'CONDITIONS FOR PERFORMANCE OF TASK:

Appropriate collet chuck
Lathe
Workpiece of standard dimensions
Tool holder
Tool bit
Micrometer

PERFORMANCE GUIDE:

1.. Clean collet to insure accuracy.
2. Install collet attachment into-lathe spindle hole.

3. Thread the collet into the taper.
4. Insert workpiece and tighten. collet jaws.

5. Select speed and feed of machine.
6. Place tool holder and tool bit in tool post holder.
7. Center tool bit on center line of machine.'
8. Turn machine on and turn to size.
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DUTY:. USING WORK HOLDING DEVICES

PERFORMANCE OBJECTIVE NO. 169

TASK: Install workpiece on faceplate

STANDARD: Workpiece must be centered and balanced.

SOURCE. FOR STANDARD: Writing team of'incumbent workers-

CONDITIONS FOR PERFORMANCE OF TASK:

Faceplate
Lathe
Workpiece

PERFORMANCE GUIDE:

1. Place the faceplate on the benchface up.
2. Set the workOiece on the plate. ,

3. Arrange the bolts, washers, and nuts in the slots for
suitable clamping.

4. Center the.workpiece and tighten the clamping nuts' just
enough to hold the workpiece in place.

5. Mount the faceplate on the spindle.
6. True up the workpiece and tighten all clamping nuts.
7. Arrange and clamp the counterweights to balance the w6rkpiece

if necessary. .
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DUTY: USING WORK HOLDING DEVICES.

PERFORMANCE OBJECTIVE NO. 170

TASK: Machine parts with magnetic chucks

STANDARD: Parts must be held square and securely.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Lathe Tool holder.

Magnetic chucks Tool bit

PERFORMANCE GUIDE:

1. Install magnetic chucks to lathe.
2.. Magnetize the chuck by inserting the key'and turning it 180

degrees or to the desired amount of magnetism.
3. Attach workpiece to chuck and adjust or true to desired

position.
4. Adjust magnetism furtherif necessary.
5. 561ect speed-aii-d-fe-ed.

6. Mount tool holder and tool bit into tool post
on center line of machine.

7. Perform machining operations.

184



DUTY: 'PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO...171

TASK: Adjust.coolant system

STANDARD: Coolant must have sufficient capabilities
heat generated.-

SOURCE FOR STANDARD: Witing team of incumbent workers"

CONDITIONS FOR PERFORMANCE OF TASK:

PERFORMANCE GUIDE:

dissipate

1. Regulate pump flow from reservoir.
2. Adjust supply nozzle to thoroughly cover material.
3. Coolant must be returned to tank quickly to relieve heating

(no restrictions to flow).

.?



181

DUTY: &PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 172

TASK: Drill holes with Jacobs chuck

STANDARD: Holes must be concentric to outside dimenslon of part.

SOURCE FOR STANDARD: Writing team of incumbent workers

COrDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Lathe with drill and accessories

Workpiece
3-jaw chuck and key
Drill bits
Center drill
Jacobs chuck and key

PERFORMANCE GUI*

1: Set up Jacobs chuck in tailstock spindle or in drill holder

supported by the dead center.

2. Check alignment of tailstock with the lathe center line.

.3. Mount workpiece in 3-jaw chuck and tighten on spindle.

4. Select speed for basic drill bit size.

5. Place center drill in Jacobs chuck and drill to required depth.

6. Place regular drill bit into Jacobs chuck and drill to required

depth.

7. Inspect part.

0
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 173'''

TASK: Thread parts using taps

STANDARD: Threaded part must meet class 2A fit.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:.

Cutting oil.

'Job specifications
Taps (machine spiral)
Tap wrench
Lathe

PERFORMANCE GUIDE

.11

With machine power off:
1. Determine correct tap drill size from tap drill chart

according to job specifications.
2: Install tap in drill chuck in tailstock.
3. Clamp the tailstock to the ways and keep the dead center in the

center of the tap by slowly turning the tailstock handwheel.

4. Apply cutting oil and slide the tailstock so the tap engages

the work.
5. Turn tap with tap wrench with spindle engaged in low gear or

disengage the spindle and turn the chuck by hand while the
tap wrench handle rests on the compound.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 174

TASK: Thread parts using dies

STANDARD: Threads must meet class 2B fit.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Lathe and accessories
Workpiece.
Die stock
Die

PERFORMANCE GUIDE:

1. Adjust the'toolholder in the tool post so that it is parallel

to the center line ,

2. Set the toolholdertothe extreme right of the compound slide

T slot.
3. Back out the crossfeed as far as possible.

4. Let the handle of the die stock rest on the toolholder.

5. Install workpiece, setting the.tailstock as close as possible,

and clamp it to the bed.
6. Using a slow spindle speed, feed the tailstock spindle against

the die with your right hand as you control the lathe spindle

speed switch With your left hand.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO.175

TASK: Face parts
a

STANDARD: Faced piece part must be flat within .0005"and relatively
free from tool marks.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specification
Lathe and accessories
Measurement instruments
Workpiece
Tool holder and facing bit
3-jaw chuck

_____IEBEEMANCE GUIDE:

1. Install workpiece in.chuck (as per job specification) less
than 5 diameters from the chuck jaws.

2. Select tool and set to the tailstock center point so tool
point is set to center of work.

3. Attach tool holder and facing bit to tool post. Place on

-center line.
4. Make a trail cut to the center of work.
5. Lock carriage and set speed and feed rates according to ratio

listed on index plate of the quick-change gear box.
6. Adjust compound and measure trial cut when facing to length.

7. Perform cutting operation by using cross feed handle.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 176

TASK: Turn stock to precision length.

STANDARD: Part must be to length to within ± .010
of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications TooCholder
Lathe Lathe bit
Micrometer carriage stop Wrenches

Workpiece\ 3-jaw chuck and key.

PERFORMANCE GUIDE:

1. -Mount 3-jaw chuck with workpfece.

-2. Attach micrometer carriage stop to the ways of the lathe.

3. Inst411 cutting tool and workpiece according to job
specifications.

4. Select feeds on sliding gear shift levers of.quick-change gear
box (cross-feed or longitudinal).

5. Determine hand feed or power feed needs.
6. When approaching shoulder or chuck jaws while machining,

disengage the power feed and hand feed the carriage for the
last 1/8'inch.

7. Inspect and measure length.
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DUTY: PERFORMINCPRODUCTION OPERATIONS

PERFORMANCE 'OBJECTIVE NO.1 7

TASK: .Adjust stops

STANDARD: Micrometer carriage stop must be firmly .seated,on machine
ways. .

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job'specifications
Lathe and accessories
.Micrometer carriage stop

PERFORMANCE GUIDE:

1. Attach micrometer carriage stop to the ways of the lathe
according to job, specifications.

2. Adjust stops after each carriage movement.
a. carriage stop is to be adjusted to boss on carriage

fec-e--th-ec-a-rr-i-ne-antt-carrtagestopabruptly
together--use a light feel

7
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO.178

TASK: Adjust micrometer collars

STANDARD Micrometer collars :Must have no backlash.

SOURCE fOR'STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job-specifications
Lathe and accessories

PERFORMANCE GUIDE:

1. Adjust micrometer set screw as necessary after each pass to
insure accuracy.

2. Check graduation of micrometer collars to determine if single

------------oP-double-depth-readings-oflead-screw,
3. Place tool bit against material to' be machined and adjust to

zero. .

4. Determine which type of graduation you are using'.by setting_a_____
-fractiondl amount on the dial and measure on the cross slide
with a rule.

.

5. Set dial according to job specifications.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 179

TASK: Turn tapers

STANDARD: Taper must be in tolerance to fit a number 3'

Morse taper.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Dial indicators
Job specifications
Workpiece
Centers
Lathe and accessories
Machinist's handbook
Turning tool holder and bit

Micrometer

PERFORMANCE GUIDE:

Offset tailstock
1. Attach turning tool to toolpost.

2. Loosen clamping nut on tailstock.

3. Install workpiece between centers.

4. Adjust screws to desired degree or taper per inch.

a. formula:
Offset = TL where T = taper per inch

2 L = entire length of work in inches.

5. Place dial indicator on quill and move to desired offset of

tailstock.
6. Cut taper.

193
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO.180

TASK: Machine a radius

STANDARD: Radius must
radius gage,

gaged to a tolerance of t .001 with a

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Lathe chuck and key
Lathe and accessories
Job specifications
Machinist's handbook

Lathe bit
Turning tool
Radius attachment
Workpiece
Radius gage

PERFORMANCE GUIDE:

1. Attach turning tool to toolholder.
2. Set radius attachment on compound.

a. end of vise tool must be on radius of workpiece

b. turn radius tool toward operator making several passes
of cut

3. Set radius degree on compound according to job specifications.

4. Attach workpiece to appropriate work holding device.

5. Set turning tool to appropriate position on workpiece.

6. Lock carriage down and turn on machine.

7. Hand operate radius attachment.

8. Inspect radius with gage.

194
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 181

TASK: Center drill parts

STANDARD: Parts must be center drilled and not exceed its basic
diameter.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Jacobs chuck
Job specifications
Lathe and accessories
Center drill #'4 or #5

PERFORMANCE GUIDE:

3-jaw chuck (universal)
Tool holder
Workpiece
Machinist's handbook

1. Fit drill chuck to tailstock, aligned with lathe centerline.
2. Insert center drill in drill chuck.
3. Install faced workpiece in chuck.

4. Loosen nut on tailstock and slide tailstock to touch work.

5. Clamp tailstock and proceed to drill by hand with tailstock

handwheel.
6. Inspect hole for correct depth.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 182

TASK: Spotface

STANDARD: Spot drilling must beheld securely and free of movement.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Lathe and accessories
Machinist's handbook
Jacobs chuck and key

PERFORMANCE GUIDE:

Flatbottom drill
Tool holder
Workpiece

1. Fit drill chuck to tailstock aligned with lathe centerline.
2. Insert flatbottom drill in drill chuck.

3. Install tool holder placed against the drill near the point.

4. Install workpiece.
5. Loosen nut on tailstock and slide tailstock to touch workpiece.

6. Clamp tailstock and proceed to drill by hand with tailstock
handwheel.

196



192

DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO.183

TASK: Install a steady rest

STANDARD: Steady rest must hold, steady, and/or position of work-
piece while machining piece apart.

SOURCE FOR STANDARD: Writing team :./f incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Chuck and key
Job specifications
Lathe and accessories
Lubricant (grease)

PERFORMANCE GUIDE:

Mallet
Steady rest
Dial indicator

I. Mount and center workpiece in a chuck.
2. Slide the steady rest to a convenient location on the shaft.
3. Tighten the steady rest to the bed of the ways.
4. Apply a high pressure lubricant to the shaft and the top half

of fingers. Close and clamp the fingers lightly.
5. Place lathe in neutral.
6. Attach dial indicator and dial the workpiece in. Lightly tap

the workpiece as the workpiece is revolved by hand.
7. Tighten firmly the three fingers. Do not bind fingers and

workpiece with heavy pressure.
8. Machine workpiece.

19 7
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 184

TASK: Use a follower rest

STANDARD: Follower rest must hold, steady, and/or position
workpiece while machine is running.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications Tool holder
Lathe and accessories Centers
Follower rest, Lathe dog
Turning tool Grease

PERFORMANCE GUIDE:

1. Bolt the follower rest to the carriage at the saddle of the
lathe.

2. Attach the turning tool and adjust the jaws of the follower
rest.

3. Make a trial cut of two to three inches with the jaws backed
off.

4. Adjust the lower jaw finger tight, then the upper jaw.
5. Tighten locking screws.
6. Grease the jaws and machine.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 135

TASK: Recess a part

STANDARD: Under cut must not exceed a tolerance of ± .010 for depth.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cut off tool
Job specifications
Tool post
Workpiece
Work holding device
Chuck and key

PERFORMANCE GUIDE:

1. Mount chuck on lathe.

2. Attach cut off tool to tool post.

3. Install work in proper work holding device (chuck).

4. Set speed of machine.
5. Move tool by hand into workpiece to cut required recess.

a. tool must be squared to workpiece
b. speed must be reduced to prevent breakage

19)
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 186

TASK: Cut off parts

STANDARD: Parts must be squared with sides that have been parted.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cut off tool with 45° angle
Job specifications
Work holding device
Workpiece

PERFORMANCE GUIDE:

Lathe
Chuck .and key

1. Attach cut off tool to tool post holder.
2. Install workpiece in appropriate work holding device according

to job specifications.
3. Lock carriage.

4. Feed point of cutting tool by hand or power feed.

a. tool must be cn center
b. tool must be square to workpiece

5. Select speed (slow).
6. Part off.

A
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 187

TASK: Adjust manual feed levers

STANDARD: Feed levers must be engaged quickgy and without binding.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Lathe and accessories

PERFORMANCE GUIDE:

1. The carriage apron contains the hand wheel for hand feeding.
2. The feed change level diverts the feed to either the carriage

or the cross feed screw on the saddle.
3. The handwheel on the tailstock is used for hand feeding.
4. Half nut lever is used for threading operations.
5. Selector lever is used for directing the carriage either

right of left and neutral.

201
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 188

TASK: Adjust power feed

STANDARD: Power feed levers must mesh easily with
the power train.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Lathe and accessories
Job specifications

PERFORMANCE GUIDE:

1. The sliding gear shifter levers on the quick change gear
box are used to select feeds or threads per inch, or pitch.

2. The carriage apron power feed lever engages a clutch to a
gear drive train in the apron.

3. The reverse feed lever is set after determining the ratio on
the quick change gear box index plate.

4. Feed rod lever is used to feed carriage.
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DUTY: CHANGING LATHE TOOLS

PERFORMANCE OBJECTIVE NO. 189

TASK: Inspect lathe tools

STANDARD: Tools must be secure for setup and safety of operators.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Chuck keys
Face plates
fool blueprint
Manufacturer's manual

PERFORMANCE GUIDE:

1. Inspect the condition of the tool holder and tool bit.

2. Inspect tools, chuck keys, and face plates.

3. Check 3-jaw and 4-jaw chuck for runout.

4. Inspect 60° centers for concentricity.
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DUTY: CHANGING LATHE TOOLS

PERFORMANCE OBJECTIVE NO. 190

TASK: Remove and replace tools

STANDARD: Replaced tools must operate efficiently.

SOURCE FOR STANDARD: Writing team orincumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cutting bit
Chuck block
Jacobs chuck and key
Steel rod
Drills
Tool post holder

PERFORMANCE GUIDE:

Work holding tools

1. Remove tool holder by loosening bolt on tool post holder.
2. Remove chuck by locking spindle and placing steel rod between

jaws of chuck. Break thread and remove chuck.
3. Remove cam lock chuck by positioning all locking cam to off

position. Grasp and slide chuck off of spindle nose.
4. Remove drive plate, face plate by positioning side hook tool

into slots and turn until threads are broken.
5. Remove line centers by inserting knock out bar into spindle by

sliding bar with a hitting action.
6. Replace chuck on threaded spindle by holding and turning until seated.
7. Replace cam lock chuck by inserting cam fingeos into slots and turn

with locking key.

Cutting tools

1. Remove tool bit by loosening bolt on tool holder.
2. Remove drill chuck with drill bit by inserting chuck key in

chuck and loosen.
3. Remove taper drills and reamers by turning tailstock handwheed until

quill is completely returned inside of tailstock.
4. Remove boring bars by loosening bolt on tool holder.
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DUTY: CHANGING LATHE TOOLS

PERFORMANCE OBJECTIVE NO. 191

TASK: Position tool location

STANDARD: Tool bit must be adjusted on center of machine.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Lathe and accessories
Job specifications
Tool holder
Tools

PERFORMANCE GUIDE:

1. Adjust tools on tool holder according to job specifications.
2. Adjust tool bit to the live or dead center of lathe.

3. Position tool holder to have 30° to 45° lead angle away from
face plate.
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DUTY: CHANGING LATHE TOOLS

PERFORMANCE OBJECTIVE NO. 192

TASK: Sharpen turning tools

STANDARD: Cutting tools must be sharpened according to the cutting

material variables.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Pedestal grinder
Aluminum oxide stones
Tool gages

PERFORMANCE GUIDE:

Tool angles: (chart)

Machinery handbook
Tool engineer's handbook

1. Hand sharpen 5/16 or,3/8 cutting tool blanks on pedestal grinder.

a. tool angles must be held to ± 1°.

b. side clearance, back rake, side rake and nose clearante vary

with cutting material--see handbooks

2. Sharpen boring bars by hand.

a. use tool gage for checking accuracy of angles

b. tool angles are held to the cutting material variables

3. Sharpen cut off and form tools by hand.
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DUTY: CHANGING LATHE TOOLS

PERFORMANCE OBJECTIVE NO. 193

TASK: Change carbide inserts

STANDARD: Inserts must be replaced when dulled
design.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Welding torch equipment
Tool holder with carbide insert
Silver solder and equipment

PERFORMANCE GUIDE:

1. Heat the carbide insert to melt silver solder.

2. Remove insert and clean.
3. Replace insert.
4. Re-silver solder.
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE M. 194

TASK: Calibrate micrometers

STANDARD: Micrometers must be calibrated to + .0001.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Johnson block (gage block)
Micrometer
Micrometer spanner wrench

PERFORMANCE GUIDE:

1. With the'standard on the micrometer, take a reading, loosen
barrel and make adjustments. Tighten barrel.

2. With a gage block, check micrometer and take a reading for
accuracy. Loosen barrel on micrometer and make adjustment.
Tighten barrel.
a. attention must be paid to overtightening of the adjustment
b. apply light pressure. between gage block and micrometer when

zeroing in to the reading
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 195

TASK: Measure with micrometers

STANDARD: Workpiece must be measured with micrometer to within
± .0005" of job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Part

Micrometer

PERFORMANCE GUIDE:

1. Hold test part in your hand.
2. With other hand, place the ring finger and small finger through

the frame and use your thumb and two other fingers to adjust
for the "feel" of the micrometer.

3. Measure with a light but snug pressure, placing the part
between the anvil and the spindle of the micrometer.

4. Take several readings and record.

209



205

DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 196

TASK: Measure with dial calipers

STANDARD: Workpiece must be measured with calipers to within
± .0005" of job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Inside calipers (dial)
Outside calipers (dial)
Workpiece

PERFORMANCE GUIDE:

1. Select inside or outside calipers according to job specifications.

2. Make adjustment of calipers to touch on part.

3. Read the dial to the nearest tenth.
4. Take another reading and record the average.
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 197

TASK: Measure with fixed gages

STANDARD: Workpiece must be measured to within ± 0.001 of job

specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Workpiece
Plug gage
Snap gage

PERFORMANCE GUIDE:

1. Clean workpiece.
2. Check workpiece with gages.

6. insert go gage on workpiece
b. insert no gage on workpiece

3. Record correct or incorrect workpiece size.

211



207

DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO.198

TASK: Measure with rule

STANDARD: Workpiece must be measured with rule 1..o within
+ 1/64" of job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Rule
Job specifications
Workpiece

PERFORMANCE GUIDE:

1. Select rule.
2. Turn rule (scale) in its edge with the part to be measured.

3. Transfer the measurement from the workpiece to the edge of

the scale.
4. Record answer.
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 199

TASK: Measure out of around workpiece using dial indicators

STANDARD: Workpiece must be measured to within + .0005"
of job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Lathe and accessories
Chuck and key (independent)
Dial indicator
Workpiece

PERFORMANCE GUIDE:

1. Select dial indicator and base.
2. Place workpiece in chuck and snugly tighten each jaw using

chuck face rings as a guide.
3. Turn chuck by hand and "eyeball" the piece to the center of

machine.
4. Attach indicator to tool post.
5. Bring the indicator plunger to the workpiece surface and turn

the chuck by hand.
6. Move each jaw of the chuck until the pointer on the indicator

is stationary to within ± .0005.
7. Caution note: Do not "peg" indicator.
8. Retighten each jaw.
9. Recheck workpiece again.
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 200

TASK: Measure diameter and taper with bore gages

STANDARD: Workpiece must be measured to the accuracy of gages.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Chalk
Tapers
Taper gage
Ring gage

PERFORMANCE GUIDE:

Internal Taper
I. Make a chalk mark along the length of the taper plug gage.
2. Insert the gage into the internal taper and turn slightly,
3. Take out the gage and check where the chalk mark has been

partially wiped off where contact was made.
4. Make adjustments until the chalk mark is rubbed off along its

full length.
External Taper

I. The external taper is marked with chalk before being checked
with a taper ring gage.

2. The ring gage is placed on the taper snugly and is rotated
slightly.

3. The ring gage is removed and the chalk mark is rubbed off evenly
for the entire length of the ring.

Note: Purssian blue can be substituted for the chalk.
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 201

TASK: Measure with an optical comparator

STANDARD: Workpiece must be withinprint tolerance of master test
piece.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Dust cloth
Optical comparator
Job specifications
Master specimen (template)
Screw with thread

PERFORMANCE GUIDE:

Adjusting
1. Mount centers.
2. Mount lens in optical comparator.
3. Place master on screen.
4. Turn on optical comparator.
5. Mount workpiece.
6. Compare workpiece to master.
7. Check dimensions of workpiece to job specifications.
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 202

TASK: Measure insiele diameters using telescoping gage

STANDARD:. 'Workpiece must belmeasured to within + .0005" of job
specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Telescoping gage
Bore specimen
Outside micrometer
Job specifications

PERFORMANCE GUIDE:

1. Select the proper telescope gage for the desired measurement.

2. Insert the gage into the bore and release the handle lock screw.
Rock the gage sideways to insure measurement of the full
diameter.

3. Lightly tighten the locking screw in the gage.

4. Use a downward or upward motion and roll the gage through the
bOre. The plungers will be pushed in conforming to the bore
diameter. ighten the locking screw firmly and roll the gage
back through the bore. Feel for a light drag.

5. Remove the gage and measure with an outside micrometer.
6. Place the gage between the micrometer spindle and anvil. Try

to determine the same feel on the gage with the micrometer as
you felt while the gage was in the bore.

7. Take at least two readings in order to verify reliability.
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 203

TASK: Measure with radius gage

STANDARD: Workpiece must fit gage so no light shows between gage

and workpiece.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Radius gage
Workpiece

PERFORMANCE GUIDE:

1. Place radius gage on centerline of workpiece.

2. Check for light between gage and workpiece.

3. Accept or reject workpiece.
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 204

TASK: Inspect threads

STANDARD: Threads must meet a class 2A fit.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Threaded workpiece
Thread pitch gage
Mating part
Job specifications
Thread pitch micrometer

PERFORMANCE GUIDE:

1. Check fit of threads with mating part (gage).

2. Use a thread gage to compare reading with job specifications.

3. Mic-ometer thread to check for pitch diameter.

4. Rec)rd measurement.
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DUTY: MAINTAINING WORK AREA

PERFORMANCE OBJECTIVE NO. 205

TASK: Change coolant

STANDARD: Coolant must be changes with reservoir filled to
desired level with clean collant.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Coolant
Scrapers
Shop towels

PERFORMANCE GUIDE:

1. Pump, dip, or siphon coolant from the reservdiir tank.

2. Clean all wire and baffles, plates from sludge build up

in reservoir.
a. use a flat tool to break particles inbeded against

reservoir bottom.
b. scrape sides from all build up of algae, rust, foreign

material and oil sludge.

3. Use the hand scraper with a towel to remove heavy loose
build up of material.

4. Vacuum entire reservoir.
5. Add new oil with proper ratio into reservoir.
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DUTY: USING WORK HOLDING DEVICES

PERFORMANCE OBJECTIVE NO. 206

TASK: Install workpiece on magnetic parallels

STANDARD: Workpiece must be installed according to steps in
performance guide.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Magnetic chuck
Grinding machine
Laminated parallels
Workpiece

PERFORMANCE GUIDE:

1. Place workpiece on magnetic chuck.
a. workpiece must be squared with chuck
b. surface lay must be correct to specifications

2. Support the workpiece with laminated parallels.
3. Set the magnetic force.

22u



216

DUTY: USING WORK HOLDING DEVICES

PERFORMANCE OBJECTIVE NO. 207

TASK: Install workpiece on vacuum chuck

STANDARD: Vacuum must hold workpiece while machining.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Grinder
Vacuum chuck
Workpiece

PERFORMANCE GUIDE:

1. Place workpiece on vacuum chuck. of grinding machine.
2. Evacuate the air under the workpiece.
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DUTY: SETTING UP SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 208

TASK: Select work holding device

STANDARD: Apprcpriate work holding device must be selected in
accordance to the job to be performed.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Angle plate
Job specifications
Grinding vise
Magnetic chuck
Sine bar
V-block
Workpiece

PERFORMANCE GUIDE:

1. Select work holding device.
a. work can be clamped directly to the table or in a vise

fastened to the table
b. work may be held on a magnetic chuck in conjunction with a

V-block, angle plate, or sine bar vise

2. Square work to holding device.
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DUTY: SETTING UP SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 209

TASK: Select grinding wheels

STANDARD: Appropriate grinding wheel must be selected in accordance
to the job to be performed.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Selection of grinding wheels

PERFORMANCE GUIDE:

1. Select among the list of grinding wheels according to job
specifications.

Material Grain Size Grade Type of Bonding
Abrasive Process

Aluminum 30-46 H or I C Vitrified

Bronze 36 or 46 H C

Cast Iron 30 or 46 I or J C

Copper 30 or 36 H or I C

High-speed Steel 46 G or H A

Mild steel 36 or 46 I, J or K A 11

Monel metal 46 G A II

Nitralloy
(before nitriding)

36 or 36 Ii

Nitralloy
(after nitriding)

60 to 100 . H A or C

Stainless Steel
(soft)

36 H C
II

Tool steel 36 or 46 H A II

Tungsten carbide
(roughing)

60 or 80 . G or H C

Tungsten carbide 80 or 100 F or G C

(-finishing)
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DUTY: SETTING UP SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 210

TASK: Mount grinding wheels

STANDARD: Grinding wheel must be securely mounted for desired
performance.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Grinding wheel
Job specifications
Surface grinder

PERFORMANCE GUIDE:

I. Sound the wheel for cracks. Hold the wheel by the bore and
tap it with a nonmetallic object. If the wheel is cracked
it will give a dull thud.

2. Check to be sure the wheel has blotting paper washers on both
sides around the hole.

3. Inspect the wheel flanges to make sure they are safety flanges
and of proper size.

4. Place the wheel on the spindle.
5. Place the safety flange on the spindle.
6. Place the spindle nut on securely.
7. Tighten wheel guards in place.
8. Turn the wheel over by hand to make sure that it clears the.

housing.
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DUTY: SETTING UP SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 211

TASK: Set trip dogs on grinder table

STANDARD: Trip dogs must be firmly seated to prevent overtravel.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Surface grinder
Workpiece

PERFORMANCE GUIDE:

1. Set depth of cut on surface grinder.
2. Set trip dogs on table so that work travels 1/2" to 3/4"

beyond work.
3. Set second trip dor.1 to recycle work table at beginning

of cycle.
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DUTY: SETTING UP SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 212

TASK: Dress wheel to angles

STANDARD: Wheel angle must be dressed to the angle specified
in job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cutting fluid
Surface grinder
Job specifications
Dressing tool
Grinding wheel

PERFORMANCE GUIDE:

1. True wheel.
2. Attach adjustable dresser and set at angle specified in job

specifications and lock in.place.

3. Dress wheel to angle by placing the point of the dresser in
contact with the face of the wheel. Move at a rate of speed

that will produce the desired form or surface on the cutting

edge.

4. Apply cutting fluid as necessary to keep wheelfrom overheating.
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DUTY: SETTING UP SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 213

TASK: Dress wheel to a radius

STANDARD: Wheel must be dressed to within ± .015 radius
of job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Dressing tool
Grinding wheel
Job specification
Cutting fluid
Surface grinder

PERFORMANCE GUIDE:

1. T.rut. wheel.

2. Attach adjustable dresser and set radius dresser at radius
specified in job specifications.

3. Dress wheel to radius by placing the point of the
dresser in contact with the face of the wheel. Move at a
rake of speed that will produce the desired form or surface
on the cutting edge.

4. Apply fluid as necessary to keep work from overheating.
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DUTY: SETTING UP INTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 214

TASK: Set feed depth using wheelhead stops

STANDARD: Feed depth must be set using wheelhead stops to within
± .001" of job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Internal grinder with wheelhead stops

PERFORMANCE GUIDE:

1. Set feed depth on table of internal grinder according to job
specifications.

2. Set wheelhead stops on sides of grinder and tighten.

3. Dry run grinded to check for accuracy.



224

DUTY: SETTING UP INTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 215

TASK: Set feed depth using workhead stops

STANDARD: Feed depth must be set using workhead stops according
to job specifications.

SOURCE FOR STANDARD: Writing Loam of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Internal grinder with workhead stops
Job specifications

PERFORMANCE GUIDE:

1. Set feed depth on table of internal grinder according to job
specifications.

2. Set workhead stops to dimensions in job specifications.
3. Dry run grinder to check for accuracy.
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DUTY: SETTING UP EXTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 216

TASK: Adjust workpiece with traverse reversing dogs

STANDARD: Workpiece end must overlap basic tolerance size.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

External grinder
Job specifications
Workpiece

PERFORMANCE GUIDE:

1. Loosen table .dogs on grinder.
2. Move and adjust reversing dogs to proper position.
3. Tighten reversing dogs.
4. Dry run grinder for accurate position of reversing dogs.
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DUTY: SETTING UP EXTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 217

TASK: Adjust workpiece with wheelhead stops

STANDARD: Workpiece must be adjusted with wheelhead stops to
within + .005" of job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

External grinder
Job specifications

PERFORMANCE GUIDE:

1. Loosen wheelhead stops on sides of grinder.
2. Adjust workpiece to proper placement of length.
3. Set wheelhead stops and tighten.
4. Dry run grinder.
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DUTY: SETTING UP EXTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 218

TASK: Set rapid travel

STANDARD: Rapid travel table must be free to move for recycled
position.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

External grinder
Job specifications
Workpiece

PERFORMANCE GUIDE:

1. Set rapid travel dogs on external grinder to desired
distance.

2. Engage-clutch to clear workpiece.
3. Position rapid lever "on" to recycle.
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DUTY: SETTING UP EXTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 219

TASK: Set cross feed automatically

STANDARD: Feed travel must be set to within 0.001" of job
specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

External grinder
Job specifications

PERFORMANCE GUIDE:

1. Start grinding wheel, coolant system and spindle.
2. Engage table traverse.
3. Feed grinding wheel in to work until spark out.
4. Move cross slide handwheel to advance the wheel to

depth of the first rough cut.
5. Stop work rotation and measure workpiece.
6. Determine final depth of reading on handwheel.
7. Set cross feed positive stop mechanism to permit feeding

to within 0.001.
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DUTY: SETTING UP EXTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 220

TASK: Dress wheel to complex profile

STANDARD: Dress wheel must be set at angles specified in
job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Lubricant
External grinder
Job specifications or blueprints
Dressing tool
Grinding wheel

PERFORMANCE GUIDE:

1. True wheel.
2. Attach adjustable dresser and set at angles specified in job

specifications.
3. Dress wheel to angles by placing the point of the dresser in

contact with the face of the wheel. Move at a rate of speed

that will produce the desired profile.
4. Apply lubricant as necessary to keep work from overheating.

5. Compare wheel to blueprint or profile for accuracy or dimensions.
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DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 221

TASK: Operate surface grinder manually

STANDARD: Grinder must be capable to grind to a 64 microinch

surface roughness.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Surface Grinder
Workpiece
Wrenches

PERFORMANCE GUIDE:

1. Select grinding wheel to suit the job and machine requirements.

2. Clean wheel spindle and grinding wheel bore.

3. Ring test wheel.

4. Mount wheel on spindle and replace wheel guards.

5. True/and dress wheel.
6. Wipe chuck face by rubbing palm of hand on face.

7. Clean Deburr and place workpiece near center of chuck &

magnetize.
A. Overlap work piece on magnetic poles.

B. Position workpiece to provide square directional lay.

8. Start the spindle, coolant system and hydraulic pump, if

wet grinding is done.
9. Allow a minute or more for "Run In Time."

10. Down feed grindwheel head until it touches (sparkout) the

high sopt.
11. Apply left hand to the cross feed wheel handle.
12. Apply right hand to the longitudal handle feed wheel.

13. Run entire stroke of the longtidual hand wheel to one end

of work piece.
14. Advance in or out (depending upon starting direction) the

cross feed hand wheel with an overlap of i" to 4" of the

grinding wheel face.

15. Repeat steps 13 and 14 until all the entire surface had been

passed over.
16. Downfeed grinding wheel head (.001 - .002) off of the work-

piece and repeat steps 10 through 14 until surface is ground

down to desired finish.
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DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 222

TASK: Operate grinder using power feed

STANDARD: Grinding must be within ± .001" of tolerance and

finish specified in job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Surface grinder (and attachments)

Workpiece

PERFORMANCE GUIDE:

1. Place workpiece on grinding chuck.

2. Set table length to workpiece (overlap 1/2" each end) by adjusting

trip dog.
3. Set machine feed for overlapping work feed.

4. Bring grinding wheel into contact with .001-.002 depth of cut.

5. Engage automatic feed and machine.
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DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 223

TASK: Grind parts

STANDARD: Parts must be ground to ± .001 of job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Micrometer
Surface grinder
Workpiece

PERFORMANCE GUIDE:

1. Micrometer part that has been finished from previous machining.
2. Decide which sides need grinding.
3. Grind that side taking measurement on the feed micrometer

wheel.
4. Remove workpiece from chuck and measure.
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DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 224

TASK: Grind an angle

STANDARD: Angle must be within ± 15 seconds of job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Grinding wheel (formed)
Job specifications
Part
Surface grinder
Work holding devices

PERFORMANCE GUIDE:

1. Dress the angle on the grinding wheel.
2. Place part on magnetic chuck, sine bar, vise or other work

holding device.
3. Touch wheel to part until it sparks.
4. Grind angle specified in job specifications.
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DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO 225

TASK: Grind a radius on surface grinder

STANDARD: Radius must be within ± .010 of gage.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Gage (radius)
Grinding wheel
Part

Surface grinder
Work holding devices

PERFORMANCE GUIDE:

1. Dress the radius on the grinding wheel.
2. Place part on magnetic chuck, sine bar vise, or other work

holding device.
3. Touch wheel to part until it sparks.
4. Grind a radius specified in job specifications.
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DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 226

TASK: Grind to remove warp

STANDARD: Warp must be to within ± .010 flat.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Flat plate
Thin pieces of paper
Surface grinder
Cutting fluid
Workpiece with warp

PERFORMANCE GUIDE:

1. Place workpiece on a flat plate after checking the warp.

2. Slide a piece of paper under the center of workpiece.

3. Magnetize then make a light cut.
4. Turn the workpiece over and place a piece of paper under each

end.

5. Magnetize then make a light cut.

6. Apply fluid so work does not overheat.
7. Check workpiece for any signs of warp remaining'.

8. If warp remains, repeat steps 1 through 7.
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DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 227

TASK: Grind to a square shoulder

STANDARD: Grinding must be 64 micro inches or greater.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Dresser
Job specifications
Mating part
Part with undercut shoulder
Surface grinder

PERFORMANCE GUIDE:

1. Square machined part on surface chuck with precision square.
2. Use #1 plane wheel and bring side of wheel to side of 90°

shoulder with clearance.
3. Note cross feed micrometer setting and mark.
4. Back away and turn machine on, making very light cuts.
5. Advance only to the cross slide setting until part is thoroughly

ground to desired finish.

211



237

DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 228

TASK: Grind parallel surfaces

STANDARD: Surfaces must be ground to within ± .0005" of job
specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Magnetic chuck
Surface grinder
Workpiece with parallel surfaces

PERFORMANCE GUIDE:

I. Set up surface grinder.
2. Place workpiece with parallel surfaces in magnetic chuck and

magnetize.
3. Grind first surface.

4. Clean and remove workpiece and turn over and place on magnetic
chuck and magnetize.

5. Grind second surface.
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DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 229

TASK: Grind square surfaces

STANDARD: Surface must be squared to within ± .001 of job

specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Angle plate
Job specifications
Grinding wheel
Surface grinder
Workpiece with machined square surfaces

PERFORMANCE GUIDE:

Parallels (precision)
Surface plate
"C" clamps

1. Set up surface grinder.

2. Place workpiece on angle plate at 90° from surface plate and

tighten tightly.
3. Set to touch the end, then grind wheel according to job

specifications.
4. Remove workpiece and turn to the opposite side. Place workpiece

on angle plate and repeat steps 2 and 3.

5. Check workpiece for accuracy.
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DUTY: OPERATING INTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 230

TASK: Grind Internal tapers

STANDARD: Grind must be within a 64
microinch surface roughness.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Grinder: workpiece
Holding Fixture
Wrenches

PERFORMANCE GUIDE:

1. Check the wheel head to be sure it is set at 0'.
2. Check that the swivel table is set at zero position.
3. Loosen the clamping bolts on the headstock base.
4. Swivel the head stock to the required angle. Secure

head stock in position.
5. Determine spindle RPM required and set wheel speed.
6. Dress & true wheel.
7. Mount workpiece in a suitable chucking device on spindle.
8. Calculate workpiece speed (RPM) and determine the rate of

table travel.
9. Desengage the power cross feed control lever.

10. Adjust table trip dogs.
11. Position wheel partly into the revolving workpiece and bring

wheel into contact with the hole surface
12. Feed workpiece so that the grinding wheel grinds toward

the back of the hole. (Note: steps 12 and 13 must be
completed simultaneously).

13. Withdraw the workpiece to clear the wheel at the end of the
cut.

14. Take repeated cuts until tapered hole is ground to its
correct taper.
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DUTY: OPERATING INTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 231

TASK: Grind an internal radius

STANDARD: Grind must meet 32 microinches of surface-roughness.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Grinder
Workhead
Wrenches
Workpiece
Grinding spindle

PERFORMANCE GUIDE:

1. Mount workhead drive spindle to table.
2. Mount internal grinding spindle to internal cylindrical grinding

head.

3. Mount and dress to desired radius with radius dresser.
4. Mount workpiece to workhead holder (chuck) and "dial in."
5. Bring grinding wheel into position for radius grinding.
6. Feed cross slide into position, and longitudal travel to its

position by placing wheel in hole.
7. Lock longitudal travel nut.
8. Advance feed to the side wall gradually.
9. Spark out and examine for accuracy.

10. Proceed to grind until depth of radius is cut by the distance
specified on the cross feed micrometer.
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DUTY: OPERATING INTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 232

TASK: Grind an internal recess

STANDARD: Grinding must meet 32 microinches of surface roughness.

SOURCE FOR STANDARD:' Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Grinder
Workhead
Wrenches
Workpiece
Grinding spindle

PERFORMANCE GUIDE:

1. Mount workhead drive spindle to table.

2. Mount internal grinding spindle to internal cylindrical grinding

head.
3. Mount and dress grinding wheel to the width of the desired recess.

4. Mount workpiece to workhead holder (chuck) and "dial in."

5. Bring grinding wheel into position for undercutting.

6. Feed cross slide into position, and logitudal travel to its

position by placing wheel in hole.

7. Lock longitudal travel nut.

8. Advance feed to the side wall gradually.

9. Spark out and examine for accuracy.

10. Proceed to grind until depth of recess is cut by the distance

specified on the cross feed micrometer.
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DUTY: OPERATING EXTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 233

TASK: Grind an external taper

STANDARD: Taper must fit taper gage to within ±.0005"
job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Grinder
Taper gage
Workpiece
Wrenches

PERFORMANCE GUIDE:

1. Release swivel table clamping bolts.
2. Swivel table to the required angle.
3. Tighten table clamping bolts to secure table.
4. Selectigrinding wheel. Mount balance, true, and dress the wheel.

5. Mount workpiece between centers.
6. Set headstock spindle RPM, rate of traverse, in feed rate, and

dwell time
7. Adjust flow rate of cutting fluid and secure splash trays.
8. Run machine approximately one minute, to lubricate throughly.

9. Bring grinding wheel into position to take first cut.
10. Set wheelhead positive stop mechanism to automatic trip in

feed at required position.
11. Take several roughing cuts until taper is developed.
12. Use taper gage an adjust table for any variation.

13. Set the feed rate 01. the fine feed dial for finish cut.

14. Spark out at the footstock and stop traverse and workpiece.

15. Remove and inspect workpiece.
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 234

TASK: Identify surface finishes

STANDARD: Surface finishes must be readily identified by the surfac
texture, surface finish and surface roughness.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OFTASK:

Comparator specimens
Profilometer
Test piece

PERFORMANCE GUIDE:

Hand Comparison
I. Place test piece close to comparator and choose.which surface

is similar to each other.
2. Hand feeling and visual checking must be done in appropriate

lighting conditions.
Machine

I. Place test piece on surface plate.
2. Set up profilcoeter.

a. set width cut off in machine
b. set lay direction
c. place stylus on test piece
d. set (RMS) or (AA) reading
e. turn tracer head on and record microinches
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DUTY: CHANGING TOOLS

PERFORMANCE OBJECTIVE NO. 235

TASK: Remove tools

STANDARD: Circular tool must be checked for regrinding.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Tool post
Circular tool
Tools

PERFORMANCE GUIDE:

1. Loosen hook bolt.
2. Loosen center bolt through circular tool.
3. Remove tool.
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DUTY: CHANGING TOOLS

PERFORMANCE OBJECTIVE NO. 23.6

TASK: Inspect tools.

STANDARD: Tool must be checked, and if found to be dull, it
is ground.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Circular tool
Eye lube

PERFORMANCE GUIDE:

1. Check for cratering holes on face of tool.
2 Check for tool edge wear.
3. Check tool number for hours of production run.
4. Determine if grinding is necessary.
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DUTY: CHANGING TOOLS

PERFORMANCE OBJECTIVE NO. 237

TASK: Replace and adjust tools

STANDARD: Tool must produce an accurate part to within print tolerant

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Circular tool
Tool post
Wrenches
Locking bolts
Blueprint

PERFORMANCE GUIDE:

1. Replace tool in tool post with center bolt.
2. Rough adjust to center.
3. Tighten hook bolt.
4. Fine adjust to center.
5. Rough adjust slide to below size diameter.
6. Fine adjust to proper dimensional size, with fine tension

screw adjustment.
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DUTY: CHANGING TOOLS

PERFORMANCE OBJECTIVE NO. 238

TASK: Sharpen lathe tool

STANDARD: Tool must be sharp.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Tool 5/16 to 1/2 inch.
Surface grinder
Universal tool angle vise
Layout die
Protractor
Surface plate
Scribe

PERFORMANCE GUIDE:

1. Mount tool in vise on surface plate.
2. Measure the tool angle and coat with layout die.
3. Scribe angle with scribing tool.
4. Place vise on magnetic chuck and grind to the prescribed angle.
5. Repeat steps 1 through 4 for other angles if needed.
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DUTY: CHANGING TOOLS

PERFORMANCE OBJECTIVE NO. 239

TASK: Adjust chasers to thread size

STANDARD: Thread must be adjusted to the basic size.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANr OF TASK:

Adjustable self-opening die-head
One set of chasers
One set of rky

PERFORMANCE GUIDE:

1. Using 'a sample part, screw the part into the diehead for

rough sizing.
2. Adjust Allen screws on the diehead, to correct size

for rough adjustment.
3. Line the diehead up using locking screws on the

diehead shank plate.

4. Machine thread.'
5. Readjust size with Allen screw setting to ring gauge size.
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DUTY: CHANGING TOOLS

PERFORMANCE OBJECTIVE NO. 240

TASK: Sharpen drills

STANDARD: Drill must cut to its basic size.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Drill

Drill gage
Drill holder
Screw machine
Plug gage

PERFORMANCE GUIDE:

I. Check drill with drill gage for proper angle.
2. Set drill grinder and sharpen.
3. Recheck with drill gage.
4. Place in tool holder and machine part.
5. Check with plug gage for hole size.
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DUTY: LOADING BAR STOCK

PERFORMANCE OBJECTIVE NO. 241

TASK: Deburr stock

STANDARD: Stock must slide easi3y.into feed tube.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Pedestal grinder
12' bar

PERFORMANCE GUIDE:

1. Hold bar stock.in hand and place edge of end on grinding
wheel and rotate in a circular motion until all burrs are
removed.

2. Check stock for any additional through-up burrs created
by grinding wheel.
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DUTY: LOADING BAR STOCK

PERFORMANCE OBJECTIVE NO. 242

TASK: Open chuck and install new bar

STANDARD: Bar must be centered with correct overhang.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Screw machine
12' bar

PERFORMANCE GUIDE:

1. Stop machine in proper position with chuck open.
2. Remove collar over feed tube on bearing.
3. Install the bar in the feed tube and through the collet

with a pounding motion.
4. Replace collar over feed tube bearing.
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DUTY: LOADING BAR STOCK

PERFORMANCE OBJECTIVE NO.243

TASK: Index and position rartype turret

STANDARD: Bar end must be removed from previous bar.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Screw machine
Bar end stock

'ERFORMANCE GUIDE:

1. Position turret to the extreme right end of carriage
by hand wheel.

2. Automatic index of the turret will advance to ,
next station.

3. Repeat step number one.
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DUTY: LOADING BAR STOCK

PERFORMANCE OBJECTIVE NO. 244

TASK: Start machine and operate

STANDARD: Machine must run through complete cycle.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Screw machine

PERFORMANCE GUIDE:

1. Turn on main motor.
2. Engage clutch.
3. Machine spindle will turn.
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DUTY: LOADING BAR STOCK

PERFORMANCE OBJECTIVE NO. 245

TASK: Inspect first part

STANDARD: Part must be free of tool marks, burrs, and meet
blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Micrometers
Blueprint
Inspection equipment

PERFORMANCE GUIDE:

1. Remove, part from tray.
2. Inspect for tool marks .and burrs. .

3. Measure part according-to specification sheet.
4. Readjust tooling if required.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 246

TASK: Machine forms with circular tools

STANDARD: Parts must be manufactured within tolerance of ± .010"
of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Circular form tool
Automatic screw machine
Circular tool posts
Wrenches

PERFORMANCE GUIDE

1. Set tool on center.
2. Adjust tool for rough cut.
3. Machine part and inspect.
4. Readjust for fine finish tool.
5. Inspect part for finish and size.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 247

TASK: Turn diameters with rr!ier box turning tool

STANDARD: Diameter must be machined within ± .005"
of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Automatic screw machine
Roller box tool
Tools
Blueprint
Bars (stock)

PERFORMANCE GUIDE:

I. Set the box tool bit to rough diameter adjustment.

2. Set the rollers for find adjustment, putting no more
than .002 pressure.

3. Check piece part for size and straightness.
4. Inspect according to blueprint specifications.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 248

TASK: Feed bar stock to turret stop

STANDARD: Bar stock must be fully positioned for part length.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Turret stop
Complete job setup
Bar stock
Blueprint
Tools

PERFORMANCE GUIDE:

1. Open collet and position bar stock to stop.
2. Close collet and readjust if necessary.
3. Reposition turret for final-inspection.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 249

TASK: Thread a part using an opening die holder

STANDARD: Piece part must be inspected for proper thread length

and pitch diameter.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Adjustable diehead (collapsable)
Chasers
Complete job setup
Thread gages
Tools
Cutting oil

PERFORMANCE GUIDE:

I. Adjust thread blank to proper major diameter.

2. Line diehead up.
3. Select speed and feed.

4. Start machine and thread part with cutting oil.

5. Inspect pitch diameter.
6. Adjust pitch diameter, if necessary.
7. Reinspect.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 250

TASK: Rough turn parts with a balance turning tool

STANDARD: Part must conform to blueprint rough diameter to within
+ .010".

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Balance turning tool
Blueprint.
Inspection equipment
Complete job setup
Tools

Screw machine

PERFORMANCE GUIDE:

1. Feed bar stock out to proper length.
2. Adjust balance turning tool to proper size.
3. Run piece part.
4. Inspect diameter.
5. Readjust to proper size.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 251

TASK: Thread a part with an acorn die

STANDARD: Unthreaded part must have specification length.

SOURCE FOR STANDARD: Writing team of incumbent

CONDITIONS FOR PERFORMANCE OF TASK:

Acord diehead
Thread gages
Inspection equipment
Complete job setup
Blueprint
Tools
Lubricant

PERFORMANCE GUIDE:

1. Part is made to thread major diameter.
2. Select speed and feed.
3. Acorn diehead is put on and off part.
4. Part is inspected with thread gages and inspection equipment.
5. Adjustments are made, if necessary
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 252

TASK: Form end of workpiece with a pointing tool and holder

STANDARD: Piece part must be inspected with optical comparator for

length and angle specified in blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Pointing tool holder
Blueprint
Inspection equipment
Circular forming tool

Complete job setup
Tools
Optical comparator
Master profile (template)

PERFORMANCE GUIDE:

1. Position part out to stock stop.
2. Set speed and feed.
3. Cut angle and part.
4. Complete job cycle.
5. Inspect part for measurements.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 253

TASK: Cut off parts with a straight parting tool

STANDARD: Part must be severed and checked to blueprint for
length.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Straight blade cut off holder
Inspection equipment
Tools
Complete job setup
Blueprint

PERFORMANCE GUIDE:

1. Complete job cycle to cut off position.
2. Set speed and feed.
3. Sever-part with cut off blade.
4. Adjust stock to proper length for next piece.
5. Inspect piece part.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 254

TASK: Turn a part using a knee tool

STANDARD: Part must be roughed or chamfered to specification
dianeter.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Knee tool holder
Complete job setup
Tools
Inspection equipment

PERFORMANCE GUIDE:

Cutter bits
Screw machine

1. Feed bar stock to proper length.
2. With knee tool in position, adjust to proper diameter.
3. Complete cycle.
4. Inspect parts.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 255

TASK: Recess parts using swing recessing tool

STANDARD: Part must be chamfered to 1/16 width
of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Complete job setup
Blueprint
Swing recess tool
Tool bits
Inspection equipment
Screw machine

PERFORMANCE GUIDE:

1. Adjust piece part with hole already drilled..

2. Set swing recess tool to proper depth and chamfer size.

3. Inspect severed part for proper chamfer and lack of burr.

4. Readjust, if necessary.
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Dfill PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 256

TASK: Cut off parts using vertical slt attachment

STANDARD: Piece parts must be within ± .015"
of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Vertical cut off blade
Blueprint
Inspection equipment

PERFORMANCE GUIDE:

Vertical slide
Tools
Complete job setup

1. Adjust piece part prior to cut off position.
2. Set blade to proper center and depth.
3. Set speed and feed.
4. Sever part and check with blueprint for proper size.
5. Use minimun turn overhand from slide adjustment.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 257

TASK: Drill parts with bottoming drills

STANDARD: Bottoming holes must be perpendicular to + .0104
of inside dian ter.

SOURCE FOR STANDARD: kJ tam of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Drill tool holder
Blueprint
Measuring instruments, including

depth micrometer

PERFORMANCE GUIDE:

Complete job setup
Tools

1. Obtain a piece part with a hole prior to bottoming cycle.
2. Set bottoming drill for concentricity and depth.
3. Bottom out hole with bottoming drill.

a. use minimum overhang of drill
b. select cutting speed and feed rate

4. Inspect for hole depth and size.



267

DUTY: MACHINING VARIOUS MATERIALS

PERFORMANCE OBJECTIVE NO. 258

TASK: Machine mild steel

STANDARD: Parts must be machined at machinability ratings as

identifiedin the Tool Engineering Handbook.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Mild steel
Tool machine
Carbide insert and holder
Workpiece
Cutting speed 300 feet per minute
Tool engineers handbook

PERFORMANCE GUIDE:

I. Set RPM of spindle to match cutting speed of material.

2. Place tool, tool holder in tool post in center line of machine.

3. Set feed rate according to required depth of cut.

4. Machine part.

5. Inspect finish of part.
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DUTY: MACHINING VARIOUS MATERIALS

PERFORMANCE OBJECTIVE NO. 259

TASK: Machine aluminum

STANDARD: Parts must be machined at.the machinability ratings as
identified in the Tool Engineering Handbook.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Aluminum
Machine
Wrenches
Tool holder
Tool bit

PERFORMANCE GUIDE:

1. Place machine at speed and feed for aluminum.
2. Place tool holder on lathe.
3. Select depth of cut.
4. Machine part.
5. Inspect for proper finish and tool life.
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DUTY: MACHINING VARIOUS MATERIALS

PERFORMANCE OBJECTIVE NO. 260

TASK: Machine brass

STANDARD: Parts must be machined at the machinability ratings as
identified in the Tool Engineering Handbook.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Brass
Machine Tool

PERFORMANCE GUIDE:

1. Place machine at speed and feed for brass.
2. Place tool bit and holder on lathe.
3. Select depth of cut.
4. Machine part.
5. Inspect for proper finish and tool life.
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DUTY: MACHINING VARIOUS MATERIALS

PERFORMANCE OBJECTIVE NO. 261

TASK: Machine plastics

STANDARD: Parts must be machined at machinability ratings as
identified in the Tool Engineering Handbook.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Plastics workpiece
Machine tool and accessories

PERFORMANCE GUIDE:

1. Set up required tooling.
2. Set speed and feed.
3. Machine part.
4. Inspect for proper finish.
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DUTY: MACHINING VARIOUS MATERIALS

PERFORMANCE OBJECTIVE NO. 262

TASK: Machine stainless steels

STANDARD: Parts must be machined at machinability ratings asp
identified in the Tool Engineering Handbook.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Stainless steel
Machine tool

PERFORMANCE GUIDE

1. Set up required tooling.
2. Set speed and feeds.

:',elect depth of cut.

4. Machine part.
5. Inspect for finish and tool life.
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APPENDIX A

Cross Reference Table of Duties and Tasks

Machine Tool Operations

DOT: 603.280-018
Tool Grinder Operator

DOT: 604.685-026
Production Lathe Operator

DOT: 604.685-034
Production Screw Machine Operator

Respondents: n = 50

DUTY/TASK'
Task/Page
Number

Percent
Performing

GRI LAT SCR

A. Performing Supervisory Functions

01 (A-2, A-3) Determine availability of

supplies and materials 1/10 17.6 41.2 42.9

02 (see A-1) Maintain files 11.8 23.5 11.1

03 (see A-1) Order and receive stock 17.6 29.4 11.1

04 Follow up on end product quality

control standards 2/11 17.6 35.3 11.1

05 Supervise machine use and operation 3/12 11.8 35.3 11.1

06 (A-7, A-8) Supervise maintenance of

shop safety equipment 4/13 11.8 41.2 11.1

07 (see A-6) Supervise safe operations 11.8 47.1 11.1

08 (see A-6) Supervise setup of machinery 11.8 41.2 11.1

09 Inventory supplies and materials 5/14 11.8 41.2 11.1

B. Performing Mathematical Calculations

01 Perform basic mathematical calculations 6/15 29.4 64.7 44.4
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DUTY/TASK

02 Calculate amount of material to be

removed to obtain correct limits

for rework

03 Calculate change gearing for

threading

04 Calculate conversion of revolutions

per minute (RPM) to surface feet per

minute (SFPM)

05 Calculate dimensions of slots and

grooves on special setups

06 Calculate gear blank specifications

for indexing

07 Calculate machine speeds and feeds

by formula

08 Calculate stock utilization in

machine work

09 Calculate tolerances or allowances

for proper fits

10 Convert to metric measurement

11 Determine clearance relief, and

rake of cutting tools

12 Determine material strennth accord-

ing to standard raw stock sizes
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Task/Page
Number

Percent
Performing

Gri Lat Scr

7/16 23.5 58.8 22.2

11.8 35.3 11.1

3/17 17.6 52.9 22.2'

9/18 17.6 52.9 44.4

10/19 11.8 17.6 11.1

11/20 17.6 52.9 22.2

11/1 17.6 47.1 22.2

3/2 23.5 52.9 33.3

14/23 17.6 41.2 11.1

5/4 29.4 47.1 33.3

6/5 11.8 35. 22.2
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DUTY/TASK Task/Page
Number

13 Take micrometer readings to deter-

mine shaft diameter

C. Designing and Planning Machine Work

01 Make sketches of parts to be machined

02 Perform layout for precision machine

work using layout instruments

03 LoCate holes from edge of work piece

using milling machine.

04 (E-4) Inspect, remove, and replace

part(s) for repair or machine work

05 Test for hardness

D. Performing Metalwork Operations

01 (C-5) Clamp work in holding device

02 Cut metal stock

03 Fabricate special cutting tools

04 Heat treat metal

05 (G-7) Operate cylindrical grinder

06 (E-5) Operate hone to apply proper

surface in a cylinder

07 Perform bench cross filing

08 Polish metal

09 Measure with dep'.:h gages in boring

and milling processes
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17/26

18/27

19/28

20/29

21/30

22/31

23/32

24/33

25/34

26/35

27/36

28/37

29/38

30/39

31/40

Percent
Performing

Gri Lat Scr

23.5 64.7 44.4

23.5

41.2

41.2

52.9

47.1

88.2

88.2

88.2

82.4

82.4

76.5

94.1

.82.4

88.2

47.1

52.9

47.1

22.2

64.7 33.3

23.5

88.2

94.1

70.6

52.9

41.2

52.9

82.4

76.5

64.7

44.4

44.4

33.3

11.1

22.2

22.2

55.6

55.6

44.4



276

DUTY/TASK

10 Measure concentricity with dial test

indicator

11 (D-12, D-13) Check layout with gage

blocks

12 (see D-11) Determine accuracy of

precision measurement instruments with

gage blocks

13 (see D-11) Measure with height gages

using gage blocks

14 Measure with sine bar using gage

blocks

E. Performing Bench Work

01 (E-2) Cut materials with hand hacksaws

02 (E-1) Cut threads with hand taps

03 Cut threads with dies

04 .(see C-4) Disassemble and assemble

parts

05 (see D-6) Hone and lap surfaces

06 Hand sharpen cutting tools with

abrasive stones

07 (F-6) Ream holes with hand reamers

08 Remove and replace helical coil wire

screw thread insert (STI)
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Task/Page
Number

7- Percent
Performing

Gri Lat Scr

32/41 88.2 70.6 33.3

82.4 70.6 22.2

88.2 64.7 33.3-

33/42 82.4 58.8 33.3

34/45 82.4 47.1 11.1

35/44 82.4 70.6 22.2

- - 82.4 76.5 33.3

36/45 82.4 76.5 33.3

88.2 76.5 33.3

- - 82.4 58.8 0

37/46 88.2 70.6 33.3

38/47 82.4 70.6 33.3

39/48 76.5 52.9
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DUTY/TASK

09 Remove damaged screws and other non-

hardened threaded hardware

10 Work and shape metal

F. Operating Drill Presses

01 Center punch hole location

02 Counterbore to depth specified in

blueprint

03 Countersink hole to drawing require-

ments

04 (F-9) Drill hole to size

05 Mount and secure work in proPer

holding device

06 (see E-7) Ream hole to size

07 (F-5) Sharpen drill using grinding

wheel and fixture

08 Sharpen drill bit free hand against

grinding wheel and check for

sharpness

09 (see E-4) Select and secure tool or

cutter for drill Press operation

10 Set drill press for proper feed rate

and RPM of spindle

11 Spot-free workpiece

282

Task/Page
Number

Percent
Performing

Gri Lat Scr

40/49 88.2 58.8 11.1

41/50 82.4 52.9 11.1

42/51 88.2 70.6 22.2

43/52 88.2 70.6 44.4

44/53 88.2 64.7 55.6

45/54 88.2 76.5 55.6

46/55 88.2 70.6 44.4

88.2 64.7 55.6

47/56 82.4 70. 44.4

48/57 82.4 58. 33.3

82.4 58. 33.3

49/53 82.4 58. 33.3

50/59 76.5 47.1 22.2
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DUTY/TASK Task/Page
Number

Percent
Performing

Gri Lat Scr

12 Hand tap hole to blueprint

specifications

13 Adjust automatic feed on drill press

51/60

52/61

76.5

82.4

64.7

35.3

33.3

11.1

G. Operating Grinding Machines

01 Attach and align materials for

grinding operations 53/62 100 29.4 11.1

02 Balance grinding wheel 54/63 100 29.4 11.1

03 Cut off part with grinding machines 55/64 94.1 35.3 0

04 (D-5) Dress and true grinding wheels -56/65 100 47.1 22.2

05 Inspect grinding wheels 57/66 100 41.2 11.1

06 Measure, inspect, and rework work-

piece on grinding machines 58/67 94.1 35.3 22.2

07 (see D-5) Perform grinding machine

operations as per setup 100 29..4 11.1

08 Polish with grinding machine 59/68 88.2 17.6 0

09 (B-11, B-12) Select and set speeds

and feeds of power feed grinders 60/69 88.2 29.4 11.1

10 Set up and perform surface grinding

operations 61/70 100 41.2 11.1

11 (C-4) Set up grinder and sharpen

plain milling cutters 62/71 94.1 5.9

12 Set up, grind, and sharpen preshaped

lathe tools 63/72 88.2 4.12 11.1

13 Set up grinder and shape chisels 64/73 82.4 35.3 0



279

DUTY/TASK

14 Set up grinder to run workpiece

between centers

15 Set up surface grinder to run on

magnetic chuck

H. Operating Lathes

01 Align lathe centers using approximate

method

02 Align lathe centers using accurate

measurement

03 (D-5) Bore holes with lathe

04 (D-10) Counterbore holes with lathe

05 Countersink holes using lathe

06 (C-7) Usina taper attachment.cut

long external tapered surfaces

07 Using compound rest, cut short

external tapered surfaces

08 Cut internal threads with lathe

09 (D-7) Cut external threads with lathe

10 (D-18) Cut internal tapered surfaces

11 Die cut threads with lathe, hand

threading

12 Die cut threads with lathe using die

heads

13 Drill holes with lathe

284

Task/Page
Number

Percent
Performing

OH Lat Scr

65/74 94.1 17.6 11.1

66/75 88.2 35.3 11.1

67/76 23.5 52.9 22.2

68/77 17.6 64.7 11.1

69/78 23.5 76.5 44.4

70/79 23.5 76,5 44.4

71/80 23-5 76.5 44.4

72/81 17.6 52.9 0

73/32 11.8 58.8 11.1

74/83 17.6 70.6 11.1

75/84 17.6 70.6 22.2

76/85 17.6 58.8 0

77/86 23.5 70.6 22.2

73/37 23.5 76.5 44.4

79/88 23.5 76.5 44.4
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DUTY/TASK Task/Page
Number

Percent
Performing

Gri Lat Scr

14 Set up lathe and face workpiece held

in. chucks 80/89 17.6 70.6 33.3

15 Perform contour, angular, or radii

cuts with lathe 51/90 17.6 64.7 22.2

16 Perform lathe filing 32/91 23.5 70.6 44.4

17 (D-27) Perform lathe filing to deburr

part 33/92 23.5 82.4 44.4

18 Perform spinning operation using

forming tool 84/93 11.8 35.3 11.1

19 (C-2) Ream holes with lathe 85/94 17.6 82.4 44.4

20 Rechase threads on lathe 86/95 17.6 76.5 33.3

21 (D-2) Rough cut and finish cut with

lathe 87/96 17.6 88.2 33.3

22 (D-16) Knurl parts with lathe 83/97 17.6 64.7 22.2

23 Secure tool holder, fixtures, or

attachments 99/98. 23.5 70.6 22.2

24 Select and set speeds and feeds 90/99 17.6 70.6 33.3

25 Set up engine lathe 91/100 17.6 70.6 11.1

26 Set up turret lathe for operations 92/101 17.6 58.8 11.1

27 Tap threads with lathe 93/102 23.5 76.5 33.3

28 Set up tool post grinder 94/103 11.8 58.8 0

I. Operating Milling Machines

01 Align milling machine fixtures 95/104 11.8 35.3 22.2

02 Align milling machine attachments 96/105 17.6 35.3 22.2
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DUTY/TASK Task/Page
Number

Percent
Perfoi-ming

Gri Lat Scr

03 Assemble completed mill work 97/106 11.8 35.3 22.2

04 Bore holes with millinn machines, 98/107 11.8 35.3 22.2

05 Bore for a finish bushing fit 99/108 11.8 35.3 11.1

06 Bore to remove bushings 100/109 5.9 35.3 0

07 Cut external keyway 101/110 11.8 35.3 22.2

08 Drill holes with milling machine 102/111 17.6 35.3 33.3

09 Duplicate on the profile milling

machine 11.8 11.8 0

10 Inspect completed mill work 103/112 11.8 35.3 22.2

11 Mill an angle 104/113 17.6 35:3 22.2

12 Mill an external radius 105/114 11.8 29.4 11.1

13 Mill cylindrical work piece 106/115 11.8 29.4 0

14 Mill spur gears 107/116 5.9 11.8 0

15 Mill internal slots using slotter and

attachments 108/117 5.9 5.9 11.1

16 Perform end milling 109/118 17.6 29.4 33.3

17 Perform flycutting operations 110/119 11.8 35.3 22.2

18 Perform form milling 11.8 23.5 0

19 Perform indexing operations 111/120 5.9 35.3 22.2

20 Perform reaming operations 112/121 17.6 41.2 44.4

21 Perform cuttina-off operations 112/122 11.8 35.3 0

22 Perform straddle milling operations

on the horizontal mill 114/123 11.8 29.4 11.1
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DUTY/TASK Task/Page
Number

Percent
Performing

Gri Lat Scr

23 Select and set speeds and feeds for

milling work

24 Square workpiece using dividing head

25 Square workpiece using table 'vise

115/124

116/125

117/126

11.8

5.9

17.6

23.5

23.5

35.3

33.3

0

44.4

J. Operating Power Saws

01 Cut and weld bandsaw blades to insert

for contour sawing 118/127 9.4 47.1 22.2

02 Measure material and cut off material

with power hacksaw 119/128 29.4 64.7 33.3

03 Remove and replace saw blades 120/129 29.4 58.8 44.4

04 Saw with a metal band saw to scribed

lines 121/130 29.4 52.9 44.4

05 Select and set speeds and feeds for

sawing operations 122/131 23.5 52.9 22.2

06 Select and install appropriate blades 123/132 29.4 52'.9 33.3

K. Operating Presses

01 Set up and punch materials with press 124/133 58.8 41. 11.1

02 Select accessories and attachments

for press work 125/134 64.7 41.

03 Set up press and assemble parts with

presses 126/135 64.7 35.

04 Set up press and disassemble parts

with presses 127/136. 64.7 29.4

287



283

DUTY/TASK

05 Straighten miscellaneous Darts with

presses

06 Set up, remove, and replace parts

with presses

L. Operating Shapers

01 Align shaper attachment, workpiece,

and cutting tool

02 Select and set speeds and feeds of

shapers

03 Select, shape, and sharpen cutting

tools for shaper operation

M. Performing Production Machinist Line Work

01' Remove and install pins

02 (see ) Remove defective splines

and replace with new splines

03 Remove frozen or seized parts

N. Maintaining Machines and 'Tools

01 Inspect and change drive pulleys or

belts

02 Clean and store hand tools, cutters,

fixtures, jigs, or attachments

03 Install, level, and fasten down

machines

04 Replace and adjust machine parts

Task/Page
Number

Percent
Performin

Gri Lat Scr

128/137 64.7 41.2 11.1

129/138 64.7 35.3 11.1

130/139 52.9 17.

131/140 52.9 17

132/141 52.9 17.6 0

133/142 70.6 64.7 22.2

70.6 35.3 11.1

134/142 70-6 52.9 33.3

135/144 88.2 58.8 33.3

136/145 88.2 64.7 44.4

137/146 82.4 47.1 11.1

133/147 82.4 58. 11.1



DUTY/TASK

05 Inspect and remove, replace, or adjust

machine guards

06 Scrape and paint machines

07 Inspect and repair.hand tools

08' Store grinding wheels

09 Store precision tools

10 Perform maintenance on lathe

11 Perform maintenance ori.milling machine

12 Perform maintenance on drill press

13 Perform maintenance on grinder

14 Perform maintenance on bandsaw

15 Select coolants, cutting oils, or

compounds for machining operation

16 Clean arbor presses

17 Lubricate arbor press

18 Clean hydraulic press,

-

.

'19 Lubricate hydraulic,presses

20_,Inspect arbor: presses for, safe.

operational condition

. 21 Inspect hydraulic press for safe

operationaLcOndition,

22 ,Inspect work area for safe Working

enviTonment,

Task/Page
Number

139/148

140/149

141/150

142/151

.143/152

144/153

145/154.

146/155'

147/356

148/157

149/158

150/1,59

151/160

152/161

153/162

154/163

155/.,164

.156/165'

289

Percent
Performing

Gri Lat Scr

88.2

23.5

82.4

82.4

88.2

41.2

35.3

52'9

88.2

41.2

76.5

76.5

76.5.

70-6

J0.6

70.6

29.4

64.7

41.2

58.8

58.8

52.9

58.8

7.1

52.9

52.9

29.4

23.5

29.4

29.4

76.5 29-.4

70.6 23.5,

82.4 41.2

44.4

44.4

11.1

22.2

11.1

22.2

11.1

22.2

22.2

22.2

22.2

'0

11.1

0

22.2



DUTY/TASK

O. Maintaining Shop Facilities and Work Areas

01 (H-2) Dispose of scrap metal, chips or

shavings and trash or waste materials

02 (see .0-3) Perform custodial tasks.

03 (H-5).Clean and maintain work areas

04 .(see 0-3) Paint facilities
0

05 (see 0-3) Sweep and,clean shop facility

PRODUCTION LATHE OPERATOR

A. Read and Interpret Blueprints

.01 (A-1).1nterpret metric blueprints

02 (A-2) interpret geometric blueprints

03 (A-3) Read information blocks

B. Performing Mathematical Calculations

-01 .(see B71) Calculate stock used for job;-

02 (see 8-1) Add'and subtract whole number

03 (see-B-1) Multiply'and divide whole

numbers,

04 (see B-1) Add and subtract fractions

05 (see B-1) Multiply and divide fractions

06 (see B-1)-Find the lowest-common

denominator

7 (see B-1) Add and subtract mixed

numbers

129 0

Task/Page
Number

Percent
Performing

Gri Lat Scr

157/166 94.1 70.6 55.6

58.8 58.8 55.6

158/167 94.1 64.7 55.6
ti

-- -29.4 47.1 55.6.

47.1 58.8 55.6-

159/168 29.4 :5.3 1.1

160/169 23.5' 7.1 1.1

161/170. 17.6 8.8 2.2

- - 11.8 7.1 2.2

17.6 4.7:

17.6 .8

52:9 4.4 2.9

17,6 2.9 33.3.

11.8 58.8 3373'

emli am. 11.8 58.8 44.4



DUTY/TASK

08 (see 8-1) Multiply and divide mixed

numbers

09 Convert fractions and metrics to

decimals

10 Convert decimals to drill sizes using

a conversion chart

C. Using Workholding Nvices

01 (see C-4) Check part for defects

02 (see H-19) Machine parts between

centers

03 Mathine parts using center drivers

04 Install work piece in 3-jaw chuck

,
05 Install work niece in 4-jaw chuck

06 Machine parts using air chucks

07 (see H-6)'Cut taperWith taper fixture

OS Machine parts using collet chucks

09 Install 'work piece_onjaceplate

10 Machine parts with magnetic chucks

Performing Production Operations

01 .(see C-4) Load work piece

02 (see H-,2.1) Turn parts.

03 (04)Adjust.coolant'system

04 Drill holes with jacobs chuck'

05 (see H -3) -Bore parts

Task/Page
Number

Percent
Performin

tat Scr

11.8 58.8 33.3

162/171 11.8 58.8 44.4-

.163/172 7.6 64.7 44.4

23.5 70.6 33.3

23.5 58.8 11.1

164/173 23.5 47.1 11.1

165/174 23.5 82.4 44.4

166/175. 23.5 64.7 44.4

167/176 17.6 .12 33.3

.17.6 i7.1 0

163/177 17 6 5L8 33.3

169/173 23.5 70.6

170/179.. 17.6 29.4 11.1

23.5 76.5 33.3

23.5 82.4 44.4

171/180 23.5 64.7 44.4

172/181 23.5 64.7 44.4

23.5 70.6 33.



DUTY/TASK

06 (see H-19) Ream parts

07 (seeH-9) Single point thread parts.

OS (E-7) Thread parts using taps

'09 (E-6) Thread parts using dies

10 (see H-4) Counterbore parts

11 Face parts

12 Turn stock to.precision length

13 Adjust stops

14 Adjust micrometer collars'.

15 (see. C-4 ) Load bar feed

16 (see H-22) Knurl parts

17, (E-15) Turn .tapers

13 (see.-H=10)-Form-angles-1--

19 Machine a radius

20 -Center drill parts

21 Spot face parts

22 (F=19) Install a steady rest

23 (F-18) Use a follower'rest

24 (see H-10) Bore a taper

25 Recess a part

26 Cyt off parts

27 .(H-17, E-23) Deburr parts

28 'Adjust manual feed levers.

29 Adjust'power-feed

Task/Page
Number'

Percent
Performing

Gri Lat Scr

23.5

17.6

64.7

64.7

44.4

11.1

.173/182' 23.5, 52.9
9

33.3

174/183 23.5 58.8 44.4

17.6 58.8 44.4

175/184 17.6 64.7 44.4

176/185 17.6 58.8 44.4

177/186 17.6 58.8 44.4

178/187 17.6 47.1 33.3,

- - 11.8 35.3 22.2

17.6 41.2 33.3

J179/188_ 17.6 64.7 11.1

17.6 76.5 44.4

180/189... 17.6 76.5 11.1

181/190 23.5 82.4 44.4

182/191 17.6 64.7 22.2

183/192 17.6 64.7 22.2

184/193 11.8 52.9 11.1

17.6 64.7 11.1

185/194 17.6. 70.6 22.

186/195 17.6 70.6 44.4

23.5 76.5 44.4

187/196 17.6 47.1 33.3

188/197 17.6 47.1 22.2
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DUTY/TASK Task/Page
NuMber

Percent
Performing

Gri Lat Scr

E. Machining Various Materials

01' .(see F -2). Machine mild steel

14.1

23.5 76:5 44.4

02 (see F-5) Machine plastics et 17.6 70.6 44.4

03 (see F-3) Machine aldminum 17.6 70.6 44.4

04 (see F-4)achine brass 17.6 70.6 44.4.

05 Machine castings 17.6 64.7 33.3

06 ,Machine fornings 17,6 52.9 33.3

07 (see F-2) Machine tool .steel 17.6 58.8 22.2

08 (see. F-6) Machine stainless steel 17.6 76.5 44.4

F. Changing Lathe Tools,

01 Inspect lathe tools
, -

189/198. 23.5 88.2 33.3

'02 (F-3) Remove and replace tools 190/199 23.5 88.2 33.3

03 (see F-2) Replace tools' 88.2 33.3

04 'Adjust tooling 191/200 17.6 2.4 44.4

05 (see F-7) Sharpen drills 17.6 76.5 44.4

06 (F-7, F-8) Sharpen turning tools 192/201 17.6 76.5 33.3

07 fi.F.6).Sharpen,form tools 17.6 58.8 33.3

08 (see F-6) Charpen boring bars 17.6 70.6 33.3

09 Change carbide-inserts 193/202 17.6 82.4 11.1

10 (see C-6) die chasers 11.8 47.1 33.3

11 (see F-4) Set tool to center height 17.6 52:9 44.4

. Inspecting Parts

01 Calibrate micrometers 194/203 17.6 64.7 11.1

02 (K-15),Measure with micrometers 195/204 17.6 88.2 44.4
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a

DUTY/TASK

03 Measure with dial calipers

04 0-7, G-g) Measure with fixed gages

05 Measure with rule

06 (K-14) Measure out around using dial

indicators`

07 (see G-4) Measure with plug gages

03 (K-13) Measure diameter and taper with

bore gages

09 (G-4) Measure with snap gages

10 (K-16) Measure with an optical

comparator

11 MeasUre inside diameters using

telesCoping gage

Task/Page
NUmber=

Percent
Performing

Gri Lat Scr

196/205 17.6 76.5 44.4

197/206 17.6 70.6 22.2

198/207 17.6 82.4 44.4

199/208 17.6 70.6 33.3

17.6 70.6 33.3

200/209 11.8 76.5 22.2'

11.8 35.3 0

201/210 17.6 52.9 33.3

202/211 17.6 58.8 22.2

203/212 11.-6 58.8 22.2

-204/213 17.6 64.7 33.3.

i05/214 23.5 70.6 44.4

23.5 82.4 44.4

23.5 82.4 44.4

23.5 76.5 44.4

12' Measure with radius gages .

13 InSpect threads

,H. Maintaining Work Area

01 (H0-4) Change coolant

02" (see 0-1) Remcive chips

,03 (see D-3). Clean work area

04 *(see-H71)'Add coolant when necessary

05 Check and maintain oil level in

base of machine

i 06, :Lubricate:machine in areas

07_ Checkand'maintain oil level in

automatic oiler reservoir

294



290

DUTY/TASK . Task/Page
Namber

Percent
Performing

Gri. Lat Scr

Toot. GRINDER OPERATOR

A. Interpreting Blueprints

01 (see.A-1) Interpret.metric blueprints

02 (see A-2) Interpret geometric

blueprints

03 (see A-3) Read information b-locks

Performing Mathematical Calculations

01 (see 8-1) Add and subtract whole

numbers.

02 (see 8-1) Multiply and divide whole

numbers

03 (see 8-1) Add and °subtract fractions .

04 (see 8-1) Multiply and divide fraction

05 (see 8-1) Find the lowest common

denominator

06 . (see 8=1) Add and subtract mixed

numbers

07 (see B-1)-Multiply and divide mixed

numbers

08 (see 8-1) Convert fractions and

metrics to deciffials

9 (see B-l) Convert decimals to drill

sizes ujsirg a conversion chart

10 (see F-17) Calculate tapers

295

82.4

88.2

88.2

94.0

94.1

94.1

94.1

17.6

29.4

29.4

35.3

29.4

29.4

29.4

82.4

82.4

88.2

88.2

88.2

94.1

29.4

29.4

29.4

23.5

11.8

11.8

22:2

22.2'-

22.2

22.2

22.2_

22.2

22.2



. DUTY/TASK

11 (see G-9) Calculate grinding speeds

.12 '(see G-9) Calculate grinding feeds

13 .Calculate rework dimensions

C. Using Workholding DeviCes
o.

01 (see C-10) Install workpiece in

magnetic chucks

-
02 (see C-4) Install workpiece in 3-jaw

chucks

03 (see C-5) Install workpiece in 4-Sair

chucks

04. se..9. C-9) Adjust faceplate

05 (see D-1) Install workpiece in vises

06 Install workpiece on maanetic parallel

07 Install workpiece jn vacuum chuck

08 (see C-9) Grind parts between centers

09 -(see C-8) Grind parts using fixtures

D. Setting Up Surface Grinders

01 (see G-10) Plan sequence of operation

02 (E-2) Select workholding device

03 (E -3) Select grindirn wheels

04 (E-4) Mount grinding wheels

05 (see E-5) True and dress gridding

wheels

Task/Page
Number.

Percent
Performing

Gri. Lat Scr

76.5

82.4

94.1

5.9

5,9

11.1.

11:1

0

94.1 5.9 11.1

94.1 23.5 22.1

88,2 23.5 22.2

82.4 23.5 11.1:

00 17.6 22.2

206/215 94.1 5.9 0

207/216 76.5 0.

88.2 11.1

88.2 '5.9

82.4 23.5 11.1

208/217 82.4 29.4 11.1-

209/218 88.2 29.4 22.2

210/219 88.2 35.3 22.2.

88.2 35.3 22.2



DUTY/TASK Task/Page
N3mber

Percent
.Performing

Gri Lat Scr

06 (see E,6) Select feed rates

07 (see E-7) Select grinding speeds

08 (see-E-8) Calculate depth of cut

09 (E-9) Set trip dogs on grinder table

10 (E-10, F-10) Dress wheel to angles' ,

11 (E-I1, F-11) Dress wheel to a radius

211/220

212/221'

213/222

76.5

76.5

76.5

76.5

88.2

88.2

29.4

23.5

35.3

35.3

17.6

11.8

22.2

22.2

22.2

11.1

11.1

11.1

12 .see E12) Set up tracer attachment 76.5 5.9

. Setting Up Internal Grinder

01 (see D -1) Plan sequence of operations
f

70.6 0

.02 (see D-2) Select workhoiding device 70.6 0 0

03 (see D-3) Select grinding wheel, 70.6

04 (se D-4) Mount grinding wheel and

replace guard 70.6

05 (see D-5) True and.dress grinding

wheel 70.6

06 (see D-6) Select feed rates 70.6 0 0

07 (see D-7) Select grinding speeds 70.6 0

08, (see D-8) Calculate depth of cut 64.7

09 (see D-9) Set depth of cut using tabl

stop 70.6 0 0

10 Set feed depth using wheelhead stops 214/223 58.8 0 0

11 Set feed depth using workhead stops 215/224 64.7 0 0

12 (see D-12) Set up 'tracer attachment 58.8 0 0

P
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DUTY/TASK

'F.-Setting Up External Grinder

01 (see 41) Plan sequence of operations.

02 (see D-2) Select workholding device

03, (see D-3) Select grinding wheel.

OP, (see D-4) Mount grinding.wheelr.and

replace guard

05 (see4-5) True arl dress grinding
wo

wheel..

\D. 06 (see D -6) Select feed rates

07 (see D-7) Select grinding speeds

-08 .(see D-8)_Calculate depth of cut

09 Adjust workpiece with table stops

10 Adjust workpiece with wheelhead stops_

, 11. Set rapid travel

12 Set feed travel

13 (see.D-10) Dress wheel to angles

14 -(see D -11) Dress wheel to radius

15 press wheel to complex profile_

16, (see D.42 Set up tracer attachment

17 (see 8..,-10Set up a taper

13 (see D-23) Setup a follower -rest

Task/Page
Number

Percent
Peisforming

.Gr Lat Scr

70.6 0 11,.1

70.6 0 11.1

70.6 0 11.1

70.6

70.6

70.6

70:6

64.7

216/225 ' 70,6

217/226 58.8

218/227 58.8

219/228 70.6

70.6

70.6

70.6

64.7

70.6

58.8

64.7

220/229

19 (see D -22) Set:--u15 a steady :rest

G. Operating Surface Grinders

01 (see H-1) Check part 88.2

0

0: 117i1

,

0

0. 11.1

0, 1171

,,p,-1141TT-71=7'.

01 11.1

0 0

0 :0

0-- '11.1-

0 11.1

0

0

0.

0

O. 0

23.
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DUTY/TASK

02 (see G-15) 'Install workpiece in

holding device

03 (see G-15) Touch off part

04 Operate grinder manually

05 /Operate grinder using power feed

06 (see D-3) Adjust feed rate of Coolant

07 (H4) Grind Parts to size

08 (H27)-Grind an angle

09 (G-10) Grind a radius or.Csurface

'.grinder

10 (see G-9j-Grind complex profiles

11 Gfind to remove warp

-

12 .(H-12) Grind to a shoulder

la Grind parallel surfaces

14 Grind square surfaces

. Operating Internal Grinder

01 (see G -1) Check part

02 (see G-2) Install workpiece in

workholOing devite

03 ..(see G-3) Touci; off part

04 (see G4)'Operate grinder'manually

05 (soe:.G-5) Operate grinder 'using

power feeds

067 (see D-3) Adjust feed rate of coolant
c

Task/Page
Number .

Percent .

Performing

Gri 'Lat Sc

88.2 29.4

82.4 23.5

221/230 88.2 23.5

222/231 82.4 11.E

82.E 23.5

2b/232. 88.2 23.5

224/233 88.2 17.6

cfr

225/234 88.2 11.8

82..4 11:8

226/235 88.2 23.5

227/236 88.2 23.5

228/237 83.2 23..5

229/238 88.2 23.5

76.5

, 76.5

70.6

76.5

76.5

76.5

0

0

0

0

0

0

:13



,
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JWY/TASK

.

Task/Page
Number

Per:ent
Performing

Gri Lat Scr

07 (see G -7). Grind through parts
.

08 (see G-8) Grind blind holes

9

09 (G-9) Grind parti to size

*10 (seeH-10 Grind internal tapers

11 .(see 1-15) Fice grind

12 (see G-12) Grind to a shoulder
ti

13 Grind an internal radius

14 Grind an internal recess

(see H-10) Grind an internal angle

Operating External Grinder

230/239

231/240.

232/241

76.5

70.6

76.5

76.5

76.5

76.5

70.6

70.6

76.5

0

0

0

0.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

01 (see G-1) Check part
WA.= 76.5 11.1

02 (see G-2) Install workpiece in

.holding device 76.5 0 11.1

03 (see G-3) Touch of part 0.0 70.6 0 11.1

04 (see G -4) Operate grinder manually
*or 76.5 Q. 11..1

05 (see G-5) Operate grinder using power

feed..
70.6 0 '0

06. (see G-6) Adjust feed rate of coolant 76:5 0 . 11.1

01 .(see G-7) Grind.parts to.size 76.5 0 11.1

08. (see G-8) Grind an angle' - - 76.5 0 11.1

09 (see G -9) Grind vradiuS 76.5 0 31.1

10. (see G-10) Grind complex profiles 70.6 0 0

11 Grind a taper 233/242 '76.5- a 11.1

12 (see "G-12)-Frind to a shoulder 76.5 t 11.1
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DUTY/TASK Task/Page
Number 7

Percent
Peeforming

Gri Lat Scr

13 (see Dr23) Install and adjust

follower rest

14 (see D-22) Install acid adjust a steady

rest

15 (-see H-11) Face grind a part #---/

16 (see H-11) Face grind a part

17 (see H-14) Grind a recess

J. Grinding Various Materials.

01 (see G-7) Grind milk steel

,
02 (see G-7) Grind hardened steel.

03 (see G.--7) Grind-non-ferrous material's

04 'Grind plastics
. . . 3

K. Inspeting.P4ets

01 (see G-1) Calibrate micrometers

02 (see G-2). :Measure with micrometers

031 (see G-..3)-Neasure with calipers

04 (`see G-4) Measure with fixed gages

05 (see ,G-).Measure' with rule

06 see G-6) Measure out ardund usin

dial indicators. ,

see D-13) Measbre with, surfact plates

0 see D-13) Measurewithgage blocks

0 See G-1 Measure with an Optical

comparator

0

ti

64.7

76.5

82.4

76.5

0

0

0

.5.9

5.9

76.5 35.3

82.4 35.3

67.5 117.6

u 23.5

82.4

82.4,

76.5

76.'5

82.4

82.4

A.4'

76.5

76.5

11.8

11.8

11:8

11:8.
:

11.8

A

11.8

1348

11.8

11.8

0
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DUTY/TASK Task/Page
.Number

10 Identify surface finishes

11 (see G-1).1Measure with radius gages

12 (see D-14) Perform angular measurement

13 (see G-8) Measure tapers

14 (see G-6) Measure using indicating

micrometers

-(see G-2) Measure using V-anvil

micrometers

16 .(see G-10) Compare machined part with

templates

17 (see H-1) Inspect parts

L. Maintaining Shop and Work Area

01..(see H-4) Add coolant when necessary

02 (sge.H-1)-Change coolant

03 (see H-3) Clean work area

PRODUCTION SCREW MACHINE OPERATOR

A.-Reading and Interpreting Blueprinti

01. (see -A -1) Interpret metric blueprints

02 (see A-2) Interpret.geometric

blueprints

IL Performing Mathematical Calculations
r -

01 (see 132) Add and subtract whole

nuMbers

234/243

Percent
Performing

Gri

76.5

82.4

82.4

76,5

76.5

76.5

76.5

70.6

82.4

82.4

82.4

11.8

5.9

5.9

Lat

11.8

11.8

11:8

11.8

11.8

5.9

5.9

5.9

5.9

Os,

,0

55.6,

66.7

88.9



DUTY/TASK Task/Page
Number

_Percent_
Performing

Gri Lat Scr

02 (see B -3) Multiply and divide whole

numbers

(see,,B-4) Add and subtract fractions

/04 (see' B-5) Multiply and divide fractions

05 (see B-6) Find-the lowest common

denominator

06 (see B-7) Add and subtract mixed

numbers

07 (see B-8).Multiply and divide mixed

.eumbers

08 (see B-9) Convert fraetionS to

decimals

09 (see 8-10) Convert decimals to drill

Size using a conversion chart

. Changing Tools

01 .Remove tools

02 Inspect tools

03 Replace and adjust tools.,

04 (see G-11) Sharpen circular tools

05 Sharpen lathe tool

06 (F-10) Adjust chasers for thread size

07 Sharpen drills

235/244

236/24.5

237/246

238/247.

239/248

.240/249

5.9

.5.9

5.9

5.9

0

0

o

0

0

0

5.9

17.6

11.8

11.8

11.8

5.9

5.9

5.9

11.8

88.9

88.9

88.9

77.8

88.9

25.9

77.8

77.8,

77.8

77.8

77:8

77.8

88.9

66.7
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DUTY/TASK- Task/Pa-ge
Number

I-Percent
'Performiri.

Gri Lat Scr

D. Loading Bar Stock

01 Deburr stock 241/250 17.6 77.8

02 Open chuck and install new bar. 242/251 0 17.6 77.8

Index and position turret 243/252 0 11.8 88.9

04 Start machine and operate 244/253 0 17.6 77.8

05 Inspect first part 246/254_ 11.8 77.8

06 Load and adjust part using electric

automatic rod magazine. 55.6

.07 Load and adjust part using a roller

feed 55.6

08 Load and adjust part using a mechani-

cal automatic rod magazine 5.9 55.6

09 Adjust feed finger to proper tension

10 Adjust collect tension

E. Performing Production Operations

01 Machine forms with circular tools 246/255 5.9 77.8 --

02 Cut off-parts with circular tools 5.9 66.7

03 Turn diameters with roller box

turning tools 247/256 5.9 88..9:

04 Feed parts to a swing stop 0 6 ./

05 *.Feed parts to a turret stop .248/257 0 11.8 88.9

06 :(see D-9) Thread apart usinva die 0 11..8 88.9
;

07 .(see D-8) Thread a part using a tap 11.8 88.9

08 Thread a part- using an opening die

holder 249/258 38.9

3
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DUTY/TASK

09 Rough turn parts With a balance

turning tool.

10 (see D-4) Center and drill party

11 (see D-6) Ream parts

12 Support a part with a back rest'

13 Thread a part with an acorn die

14 Turn and form with a swing tool

15 (see D-17) Turn a taper
t

16 (see D -16). Knurl a part

17 Form the end of workpiecewith a

pointing tool

18 Cut off parts with a straight cut

off.tool

19 Turn a part using a knee tool

20 Recess parts with a recessing tool

21 Cut off parts with a vertical slide

attachment

22 Drill parts with bottoming drills

23 (see H-17) Deburr parts

Machining Various Materials

01 (see A-7) Inspect safety areas of

machine

02 (E-1) Machine mild steel

03 (E-3)' Machine_alUminum

Task/Page
Number

Percent
Performinl

Gri Lat Scr

250/259 5.9

11.8

77.8

88.9

0 11.8 88.9

0 0 65.7

251/260 0 5.9 77.8

5:9 66.7

5.9 66%7

5:9 88.9,

252/261 66.7

253/262 11.8 88.9

254/263 0 5.9 77.8

255/264. 5.9 88.9

256/265- 11.8 88.9

`257/266 0 11.8 88.9

11.8 88.9

11.8 66.-7'

258/267 17, '88.9

259/268 17. 813.9
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:DUTY/TASK Task/Page
Number

04 (E-4) Machine brass

05 (E-2) Machine plastics

06 (F-2) Machine stainless steels

G. Inspecting Parts

01 (see G-2) Measure with micrometers

OP. (see G-3) Measure with calipers

03 (see G-4) Measure with fixed gages

04 (see G-5) Measure with scales

05 (see G-6) Measure using dial. indicator

06 (see G-8) Measure-with bore gages

07 (see G-10) Measure using an optical

comparator

Ce (see G-11) Measure with telescoping

gages'

09 (see G-1) Calibrate micrometers
t

10 (see G-13) Inspect parts

H. Maintaining Work Area

01 (see H-3) Cleanwork area

02 (see H-1) Change coolant

03 (see H -4) Add coolant when necessary.

s.

260/269

261/270

262/271

-
Percent
Performing

Gri Lat Scr

1
0 17. 88.9°

7.6 77.8

7.6 88.9

0 7.6

0 7.6

0 17..6

0 17.6

11.8

5.9

88.9

88.9

77.&

88.9

77.8

77.8

88:9

5.9 77.8

0 55.6

17.6 88.9

17.6

11.8

11.8

88.9

88.9

88.9



APPENDIX B

Tools/Equipmeht/Work Aids by Percent Incumbents Using
(n 7 384)

Tools/Equipment/Work Aids

' Ike drum machine

hammers

alien head wrencji

wrenches

adjustable wrench

pliers

ball peen hammer

files

,vise grip

hand grinder

scale

screw drivers

vises

drill

micrometer externa

tool holder

chUck

depth micrometer

drill press, bench

hand drill

Percent.Usinq

100

94

92

92

90

90

88

88,

88

-84

84

,.- 84

84

82

82

8g

80

80

80

80



Tools/Equipment/Work Aids

Micrometer: depth

micrometer: oiltside

stx-inch rule

straight edge

chisels'

combination square

countersink

dial indicator

graduated scale

socket wrench

calipers

center punches

counterbore

hand reamer

steel.'square.

threading dies.

1)Oring barTholder-

boring tool

magnetic dial indicator base

micrometer, internal

tapping head

taps

feeler gage

,grinder, bench

0



Tools/Equipment/Work Aids

micrometer: inside

protractor

tap wrench

tool post

drill gage

drill. press, floor type

grinding wheels

height gage

plug gage, plain

tool makers vise

wing divider

angle plate

boring head

center

collet :

drill grinding attachment

gage biockS'

hacksaw.

level

reamer -

Anvil micrometer

arc welder:

carbide tipped tool bits

',:ace plate

key type chucks

Percent. Using

72

72

72

72

70-

70

70

70.

70

70

70

68

68

68

68

;68

-68

68

68

68

66

66

66

66

66,



Tools/Equipment/Work Aids

screw & tap extractors

surface plate

center drills

dial caliper

height setting gage.

master square

micrometer: blade or slot

quick change chucks

single'point boring tool

surface gage

V. blocks

vernier calipers

work hOlding jaws

centers

clamp: t-slot

cut off wheel (gander)

diamond dresser

edge finder

groove micrometer

steady rest

angular blocks

bench blocks

Calculator

caliper rule

clamk universal

Percent Using

66

66

64

64

64

64

64

64.

64

64

64

64

64

62

62

62

62 .

62

62

62

60

60

60

60

60



Tools/Equipment/Work Aids

collapsible die head

comparators, mechanical

.magnetic blocks

magnetic chucks

micrometer: thread

Rarallel clamps

pa.rallels

screw extractor

small hole gage

steel tape

t7square

-thread chaser

collet index fixtures

go-no go gage

lock grip pliers

surface grinder dry

Percent Using

60

60

60

60

60,

60

60

60

. 60

. 60

60

60

58

58

58

58.

58

58:

58

1'58)

5 &.

56

56-

swivel vise

telescoping gage

thread micrometer

threading stop

clamps

clamps and ,ttraps

dial depth micrometer'

filing machine



Tools/Equipment/Work Aids

-grinder, surface

master precision level

taper gage

clamp: screw head

cowparators, electronic

direct reading dial vernier

fly cutters

follower steady rest

grinder, cutter

grinder, pedestal

hardneS's tester

Potent-Thing

micrometer: disk type

scriber .

square block's

center gage

-clamp: u-clamp \,

deburring toolS

drive pin punches

hole gages

microbore bars and tools

micrometer: v-anvil
4

numerical controlled machine

56

56

56

54

54

54

54

54.

54

.54

54

54

54

54

52

52

52

52

52

52

52

52

52

52

pin punches

planer gage

straight shank reamers



308

Tool s/Equi pinent/Mok Al ds

taperer attachment

telescope gauges

-:thread restorer

bevel protractor.

tarbide IrInding burrs

carriage stop

centers with di viding head

counterweight feed

die hopkg.

dog'

dressing Attachment

drill press, radial

indexing centers

indexing,headi.

. live center

micrometer: Point

$.4
'sine bar

straight

adjustable parallels

arbor

arbor press

center "scope

center wiggler

clamp: doubl fi nger"

cylinder boring bar

O

Percent Using

52

52

52.

50.

50

50

50

50'

'50

50

50

'.50

`1'50

50

50-

50

50

50

`48

48

48

48

48.

-48

48



TooWNuipment/Work-Afds Pei-cent Using

diamond grinder 48

grinder,.carbide 48

hones

scraper

set _up blocks

.snamage, plain

48

taper attachmept

vernier caliper

center finder

comb carbide scriber & mag ret .

combsteel step. block kclamp

.drill "press, gang

',hand -router,

keyway cutter-

magnetiC parallels

pin vase

radius "gage

taparid reamer aligner

48

48

487

48L

46

- 46

46

46

46

46

46,

^46.

46-

46tracer

adjacent parallels.

clamp: goose neck

collet block, chuck

cutter grindihg attachment

drift pins-.

emery cloth,'
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''',Z(/`-t!,

Tools/Equipment/Work Aids

eye bolts

facing head

grinding attachment

hermaphrodite calipers

honing head

honing machine

one-two-three blocks

tool shapes & grinder,'

tracer attachment

tubing micrometer

Vacuum.chuCks

welding attachment

bench sander

contour dresser

cylindrical grinding attach

hydraulic

indicator,square

measuring wire, thread & gear:

radius gage set

snap gage, thread

super s. -hree jaw chuck

arc cutting

automatic screw machine

dividing head

oxyacetylene torch

Percent Using

44

44

44

44

44

44

' 44.

44

.44.

44

44

42

42

42'

4.

42

42.

42

42

42

40,

AV
40

40,



Tools/Equipment/Work Aids

_riser block

comparators, air

form cutter, multiple flute

form cutter, single flute

gear cutting machine

grinder, 0 D

hold-downs

hydraulicfeed

indexing unit

interlocking cutters

jacks

lathe, toolroom

mechanical 'dividing head

slotter

P

--IrpOl post turret

4clt sander .

cylindrical square

divider-

grinder, cylindrfcali

grinding attachment

oil stcine,hamilier

.orbital sander:

ring gage, Olain

rotary table

standard measuring machine

Percent Using

40

38

38

38

38

38

38

38

38

38

38

38

38

38

38

36

36

36

36

36

36

36;

6.

36

6
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Tools/Equipment/Work Aids

transfer screws & punches

vacuum form

bandsaw, vertical cutoff

drill press, sensitive

key slotter

lathe, bench

line boring bars

magnifying glass

sliding protractor

universal head

bandsaw, horizontal cutoff

diamond wheels

grinder,.I

jig

jig. borer

number & lettering stamps

optfcal.dividing:head

plastic

D

tipped hammer

slot grinder

spotting tool

tapered sleeves

tilting table

ball bearing parallels

grinder, centerless

jig borer, vertical

7.

PerCent Using.'

36

36

34

347:

34

34

34

34

34:

34

324

32

32

32

32

32.

32

32

32

'32

32

30

30.

30



Tools/Equipment/Work"Aids

optical flats & mono light

spade drills

spot facers

strap wrench

template gage

auto collimator

band saw-welder

chankshaft grinder

end mill

fixture

grinder, jig

horizontal planer

inverted tooth cutters

jig borer, horizontal

lathe, engine

magnetic U. blocks

overhead router

rack cutting attachment

rawhide mallet hammer

rotary head

rule holder

screw pitch gage
_ .

horizontal

shaPer. hori7ontal

shaper, vertical

- shaper

Percent Using

30

30

30

30

30

28

28

28

28

28

28

28

28

28

28

28

28

28

28

. 28

28

28

28.

I

28
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Tools/Equipment/Work Aids

shaping attachment*

sleeves

turret tailstop

carbide'mill cutters

duplicating head

electric farge hammer

flexowriter

gas welder

horizontal head

milling cutters

milling machine, horizontal

punch from grinding fixture,

t-slot bolt

wiggler

cavitron (ultrasonic grinder)

crankshaft straightener

lathe, turret

milling machine, vertical

profilometer

radial arm saw

screw pitch gage

t-slot cutters

valve facing machine

flush pin gage

forklift

1

Percent Using

28

28

28

26

'26

26

26

26

26

26

26

.26

26

26

24

24

24

24

24

24

24

24

24

22

22
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Tool s /Equipment /Work Aids

lathe madrels

loupe

morse taper sleeves

boring mill, vertical

radius dresser

right angle head

screw kacl

bandsaw, contour

boring mill horizontal

clamps and straps

face mill

shell mill

table saw

electric welding

milling attachment

-re-nu-threads inserts

right hand

slitting saw

microscope

chain pipe wrench

engraving cutter grinder

gas cutting

high speed head

jeweler's saw

laps

320

Percent Using

22

22

22

20

20

20

20

18

18

18

18

18

18

16

16

16

16

16

14

12

12

12

12

12

12



Tools/Equipment/Work Aids

lathe, vertical turret

leaf gage

milling machine, universal

radius turning attachment

screw feed attachment

slide milling cutters

tailstop attachment

lathe, tracer

mitering attachment:

turnamatic lathe

broaching machines

internal'spindle

quill head

shell reamers

slab cutters

sweeping tool

cat head,

12

12

12

lapping machine

slab mill

thirty angle gyide,

trammel

cherryingthead.

diamond charged mendresl

electric furnace

gooseneck spring
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Tools/Equipment/Work Aids

hyperdermic syringe

milling machine, profile.

N.C. tape splicer

panel saw

panel saw-push button

rip fence

seat facing machine

spring making attachment

spring thumb lock

wheel crushing attachment

wing divider

electrical discharge machine

gas forge

spring thumb lock roller

vemco drafting machine

Percent Using

2

2

2

2

2

2

0

0

0



APPENDIX C
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3. Day,Gerald F. and Herschbach, Dennis K. Resource Guide for Per-

formance Based Machine Shop Instruction. Department of Industrial

Education, University of Maryland,,College Park, MA. 1977.

Shop Theory. McGraw-Hill Book

4. Department of the Air Force. Handbook for Designers of Instructional

Systems. Air Training Command. Washington, D.C. July; 1973.

5. Department of the Air Force. Instructional System Development. 'Air'

Training Command. Washington D.C. December, 1970.

6. Kibbe, Richhrd R., Neely, John E., Meyer, Roland O., and White,

Warren T." Machine Tool Practices. Wiley & Sons, Inc., New York.

1979.

7. Machine Tool Matalworking. Gregg/McGraw-Hill New York.

8. Specifications and Model Format for Curriculum Products in Vocational

Education. fiTrinois State Board of Education, 1977.

United States Air Force. United States Air Force Job Inventory:

Machinlst Career Ladder. Occupational Survey Branch, Air Training

Command. Lackland Air Force Base, Texas. September, 1970.

10. U.S. Department of Labor, Employment and Training Administration.

Dictionary of OccupationalTitles, 4th Edition. Washington: U.S.

Government Printing Office, 1977.,
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